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Signal  Office,  War  Dbpartment, 

Washington  City,  October  10, 1885. 
Sm :  I  have  the  honor  to  sabmit  herewith  my  report  upoD  the  work 
of  the  Signal  Service  daring  the  fiacal  year  ending  Jane  30,  1685. 

INSTRUCTION. 

The  coarse  of  instruction  pursued  at  Fort  Myer  has  been  enlarged 
and  otherwise  improved,  and  it  now  provides  for  the  theoretical  and 
practical  instruction  of  oflBicers  and  men  of  the  Signal  Service  in  the 
duties  required  of  the  Signal  Corps  in  time  of  war.  It  is  the  theory 
that  all  connected  with  the  corps  shall  be  constantly  available  for  all 
branches  of  military  service  for  which  the  Signal  Corps  is  maintained. 
The  signal  corps  and  telegraph  train  is  now  recognized  by  all  foreign 
powers  as  most  essential  in  modern  warfare.*  In  active  service  the 
duties  require  the  men  to  be  mounted  and  the  trains  must  be  moved 
by  horses.  During  the  past  two  years  not  one  animaf  has  been  at  my 
command,  available  for  this  mounted  instruction.  The  field  train 
should  be  fully  equipped  in  order  that  the  men  may  be  taught  to  ride 
and  manoeuvre  a  telegraph  train  in  the  field. 

During  the  year  ending  June  30, 1885,  five  officers  and  thirty-six  men 
received  instruction  in  the  regular  course  of  military  signalling  at  Fort 
Myer.  In  May,  1885,  a  system  of  field  practice  was  inaugurated  for 
of^oers  and  men  on  duty  at  the  Chief  Signal  Office,  as  follows : 

Two  details,  one  officer  and  one  enlisted  man  each,  are  made  daily 
for  practice  in  all  kinds  of  military  signalling,  including  the  heliograph, 
field  telephones,  and  telegraphs,  and  for  instruction  and  practice  in 
military  surveying,  field,  sketching  and  mapping.  All  officers  on  duty 
in  the  office  of  the  Chief  Signal  Officer,  excepting  the  officers  in  charge 
of  the  Property  and  Disbursing  and  Indications  Divisions,  are  required 
to  take  this  field  practice.  The  details  of  officers  are  made  in  rotation, 
from  a  roster  containing  the  names  of  all  the  officers  available.  The 
practice  is  conducted  under  the  personal  direction  of  the  Chief  Signal 
Officer.    Officers  are  required  to  furnish  their  own  transportation. 

On  June  18,  1885,  a  division  of  Military  Signalling  was  established 
under  charge  of  an  officer,  whose  duties  are  as  follows : 

Th<)  care  and  improvement  of  the  field  telegraph  train,  heliograph, 
knapsack-telephone  and  telegraph,  and  signal  apparatus  in  general: 
the  preparation  of  a  manual  for  instruction  in  military  signalling  and 
management  of  the  field-telegraph  train ;  and  the  supervision  of  the 
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theoretical  and  practical  instrnction  in  8ignalling  of  officers  and  en- 
listed men  at  Fort  Myer  and  at  this  office.  To  collate  bII  information 
I>088ible  from  American  and  foreign  sources  in  relation  to  the  foregoing^ 
subjects. 

When  necessary  for  practice  or  experiment,  this  officer  should  have 
the  use  of  trains  and  signal  apparatus  and  equipment  at  Fort  Myer. 

During  the  coming  year  it  is  intended  to  repl9>ce  the  old  and  worn- 
out  signal  equipments,  now  in  use  by  the  Signal  Corps  and  at  military 
post9,  with  new  and  approved  appliances  for  visual  signalling.  Some 
slight  progress  was  made  in  this  direction  during  the  months  of  May 
and  June.  A  small  manual  for  instruction  (^f  officers  and  men  in  sig- 
nalling is  in  course  of  preparation. 

It  is  the  intention,  also,  to  have  constructed  a  section  of  field- tele- 
graph train  similar  to  the  field  train  now  used  by  the  Swedish  govern- 
ment, the  wagons  of  which  are  smaller  and  lighter  than  those  now  used 
by  the  Signal  Corps,  and  are  therefore  better  adapted  to  the  rougher  roads 
in  this  country.  Some  of  the  wagons  ar^  at  present  being  constructed. 
The  pressure  of  the  constantly  increasing  and  expanding  meteorologi- 
cal duties  of  the  bureau  has,  since  1870,  caused  the  purely  military 
duties  and  responsibilities  of  the  corps  to  b6  somewhat  neglected,  but 
it  is  now  proposed  to  remedy  this  by  vigorous  study  of  the  theory  and 
practice  of  the  art  of  military  signals.  It  is  proposed  during  the  coming- 
year  to  erect  two  permanent  military  signal  stations  with  a  good  range 
between  them  of  about  fifteen  miles,  and  to  equip  them  with  the  latest 
and  most  approved  apparatus  for  visual  signalling.  These  stations 
will  be  used  for  practice  and  experiment,  and  will  he  located  with  a 
view  to  use  in  actual  warfare.  The  subject  of  military  signalling  is  at 
present  securing  special  attention  in  the  armies  of  Europe,  and  no 
labor  or  expense  is  spared  in  perfecting  their  equipments  and  field-tele- 
graph trains. 

The  annual  report  of  the  officer  in  charge  of  Fort  Myer,  to  which 
special  attention  is  invited,  accompanies  this  report  as  Appendix  No.  1» 

During  the  year  four  officers  completed  the  course  at  Fort  Myer,  in- 
cluding a  theoretical  and  practical  course  in  cavalry  tactics,  customs 
of  the  service,  manual  of  signals,  cipher  manual,  military  surveying,  elec- 
tricity, and  electric  telegraph.  Thirty-one  enlisted  men  were  instructed 
in  military  signalling,  telegraphy,  elementary  meteorology,  and  in  their 
duties  as  soldiers  and  observers  of  the  Signal  Service. 

In  addition  to  the  above,  a  course  of  instruction  for  officers  charged 
with  the  preparation  of  weather  predictions,  the  announcement  of  ap- 
proaching frost,  and  the  ordering  of  storm  signals  has  been  enlarged^ 
and  now  embraces  a  course  of  lectures  by  the  most  distinguished  pro- 
fessors of  meteorology  in  this  country. 

A  course  of  instruction  in  military  surveying,  field  sketching  and 
tox>ographical  drawing  ha«  also  been  added,  with  a  view  of  increasing 
the  efficiency  of  signal  officers  in  time  of  war. 

It  is  my  intention,  in  time,  to  have  all  officers  of  the  Signal  Corpa 
instructed  in  meteorology,  but  at  present  it  is  necessary  to  rely  in  part 
upon  the  services  of  officers  detailed  from  the  line  of  the  Army,  who 
have,  by  long  experience,  become  proficient  in  the  most  important  duties 
of  this  service.  There  are  officers  of  the  line  who  have  been  connected 
with  the  service  some  fourteen  years,  to  whom  the  service  and  the 
country  owe  a  great  deal,  who,  in  fact,  have  done  the  greater  portion  of 
the  work  which  makes  the  service  a  necessity,  and  who  ought  to  be  re- 
tained in  the  corps,  and  it  is  believed  that  Congress  during  the  comin^^ 
session  will  recognize  the  importance  of  retaining  these  officers  of  long 
experience  permanently  with  the  corps. 
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The  study  of  meteorology  is  greatly  stimalated  by  the  work  of  the 
Signal  Service,  and  the  popular  interest  in  this  subject  has  induced 
many  of  the  colleges  to  add  a  course  of  instruction  in  meteorology  as  a, 
part  of  the  collegiate  course.  At  many  of  these  colleges  young  men 
learn  of  the  field  of  usefulness  which  the  Signal  Corps  offers,  and  from 
this  source  the  service  has  obtained  many  excellent  recruits. 

In  some  cases  lectures  have  been  delivered  during  the  year  by  pro- 
fessors and  enlisted  men  of  the  service.  1  o  meet  the  demands  lor  text- 
books on  meteorology  growing  out  of  the  increased  interest  in  this  sub- 
ject, I  directed  Prof.William  Ferrel,  Assistant,  to  prepare  a  work  that 
would  comprise  the  best  and  most  useful  parts  of  all  scientific  papers 
which  have  been  publii^ed.  This  paper  will  be  found  in  Appendix 
No.  71. 

This  treatise  contains  the  most  appropriate  and  important  of  the 
various  meteorological  papers  of  original  research  on  the  subject  of 
meteorology,  presented  by  more  popular  methods,  better  adapted  to 
learners  than  the  methods  in  the  original  papers  in  which  it  was  gen- 
erally supposed  that  the  reader  was  familiar  with  what  had  been  pre- 
viously published.  This  valuable  work  when  issued  will  meet  the  wants 
of  the  colleges  of  the  country  by  supplying  a  text- book  containing  the 
most  advanced  researches,  and  it  is  earnestly  recommended  that  pro- 
vision be  made  for  its  immediate  publication. 

Prof.  Cleveland  Abbe,  Assistant,  is  charged  with  the  preparation  of 
a  treatise  on  the  theory  of  instruments  used  in  meteorology,  which,  when 
completed,  will  serve  as  a  valuable  text-book  for  those  wishing  to  pursuel 
the  study  of  meteorology.  Arrangements  have  been  made  for  the  com- 
pletion of  an  elementary  textbook  intended  for  the  use  of  normal  and 
high  schools.  These  valuable  works  will  be  completed  during  the  cur- 
rent year,  and  the  office  should  be  provided  with  the  necessary  means 
for  their  prompt  publication. 

The  translation  of  valuable  papers  on  temperatures  and  storms  by 
Bagona  and  Wild,  are  appended.  For  the  former  I  am  indebted  to  the 
politeness  of  Eev.  C.  M.  Widman,  S.  J.,  Saint  Charles  College,  Grand 
Coteau,  Louisiana. 

The  preparation  of  translation  of  important  treatises  on  meteorology 
has  been  made,  and  other  translations,  giving  the  most  recent  and  re- 
liable results  bearing  npon  the  science  of  met^rology,  will  be  completed 
during  the  coming  year. 

The  enlistment  of  young  college  graduates,  with  a  view  of  making 
them  observers  of  the  Signal  Service,  has  been  continued  during  the 
year  with  gratifying  results. 

This  plan  of  securing  for  the  service  men  of  education  and  general 
intelligence  has  now  been  in  operation  four  years,  and  of  the  three 
hundred  and  nine  enlistments  made  during  that  time,  eighty-six  were 
college  graduates.  These  young  men  are  first  placed  under  instruction 
and  fitted  for  station  service,  and  those  showing  capacity  for  special 
work  are  selected  and  instructed,  with  a  view  of  qualifying  them  for  the 
scientifio  work  of  the  service. 

mDIOATIONS. 

The  weather  forecasts,  based  upon  tri-daily  telegraphic  reports,  have 
been  regularly  issued  during  the  year  and,  as  an  evidence  of  their  prac- 
tical value,  they  now  form  an  important  item  of  news  for  the  associated 
press  of  the  country.  In  a  number  of  cases  the  daily  papers  are  fur- 
nished with  special  forecasts  to  satisfy  the  demands  of  the  public,  and 
tills  office  has  been  called  upon  daily  to  furnish  special  predictions  iu  the 
interest  of  commerce,  agriculture,  and  special  trades. 
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The  most  important  new  feature  of  the  indication  work  daring  the 
year  has  been  the  large  increase  in  special  indications  for  particnlar 
localities.  These  special  forecasts  are  made  daily  at  1  a.  m.  and  10  a.  m., 
for  the  sneceeding  day,  for  the  principal  centres  of  population,  for  lines 
of  railroads  and  States,  and  are  sent  by  special  message  to  Signal  Service 
observers,  directors  of  State  weather  services,  railroad  officials,  and 
editors,  for  the  information  of  the  pablic.  At  the  close  of  the  year  this 
office  was  sending  out  regularly  twenty-nine  of  these  special  messages, 
in  addition  to  the  regular  indications,  as  follows : 

AT  MIDNIGHT. 

To  J.  F.  Boyd,  Chambersburg,  Pa.,  railway  signals. 

To  T.  B.  Hutchinson,  York,  Pa.,  railway  signals. 

To  Professor  Thomas,  Columbus,  Ohio,  railway  signals. 

To  Professor  Mell,  Auburn,  Ala.,  railway  signals. 

To  observers,  Boston,  Mass.,  and  New  Haven,  Conn.,  indications  for 
New  England,  to  be  displayed  throughout  that  district  by  system 
of  flags. 

To  editors  of  "  Richmond  Dispatch,'^  "  Baltimore  Sun,"  "  Washing- 
ton Post,'^  "Republican,"  "Journal,"  "Herald,"  "Chronicle," 
"  Capital,"  and  "  Gazette,"  for  those  cities  and  vicinities. 

To  observers,  Albany,  Buffalo,  Chicago,  Cincinnati,  Indianapolis, 
Louisville,  Milwaukee,  Saint  Louis,  and  Toledo,  for  those  cities  and 
vicinities. 

To  observer,  Jacksonville,  Fla.,  for  northern  Florida. 

To  observer,  Detroit,  Mich.,  for  Detroit  and  southeastern  Michigan. 

To  B.  B.^  Gemmell,  Topeka,  Kans. 

To  W.  L.  Cayle,  Springfield,  Mo.,  and  observer,  Leavenworth,  Kans., 
for  Kansas,  Indian  Territory  and  western  Missouri. 

AT  10  A.    M. 

To  observer,  Omaha,  Nebr.,  for  Omaha  and  vicinity. 

To  observer,  Little  Rock,  Ark.,  for  State  of  Arkansas. 

To  observers,  Augusta,  Ga.,  and  Atlanta,  6a.,  for  State  of  Georgia* 

The  number  of  these  messages  is  increasing  daily,  and  to  satisfy  the 
wants  of  the  public  it  is  probable  that  the  general  indications  will  be 
made  for  individual  States  and  not  for  large  districts,  as  they  are  now 
prepared. 

The  special  bulletin  has  been  issued  daily,  except  Sundays,  at  10  a. 
m.  This  bulletin  contains  a  more  general  account  of  the  meteorological 
conditions  than  it  is  possible  to  express  in  the  limited  space  allott^  to 
indications.  It  informs  the  public  of  approaching  cold  waves,  storms, 
frosts,  extreme  temperatures,  etc.,  and  contains  forecasts  of  the  weather 
applicable  to  the  succeeding  thirty-two  hours,  or  the  following  day. 
When  practicable,  the  Indications  Officer  is  required  to  make  special 
weather  forecasts  for  selected  districts,  at  midnight,  applicable  to  the 
succeeding  forty-eight  hours.  With  a  view  of  giving  the  i)eople  of  the 
Pacific  Coast  the  full  benefits  to  be  derived  fi^m  the  Signal  Service, 
special  indications  are  now  prepared  for  the  districts  on  the  Pacific 
Coast  by  an  experienced  officer  stationed  at  San  Francisco. 

The  following  tables  show  the  percentage  of  accuracy  of  the  indica- 
tions during  the  year.  Each  forecast  of  the  several  meteorological 
elements  is  carefully  compared  by  the  Indications  Board  with  tlie  con- 
ditions actually  occurring  during  the  time  for  which  the  forecast  was 
made.    The  rules  by  which  these  percentages  have  been  computed 
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have  been  revised,  and  the  nse  of  ambigaons  language  in  the  indica- 
tions prohibited.  With  these  improvements,  the  wording  of  the  indi- 
cations, and  the  rigid  manner  of  determining  the  accoracy  of  predic- 
tions, I  anticipate  still  farther  improvements  in  the  work  of  this 
division. 

An  increase  of  stations  in  the  West  and  l^orthwest  and  ia  British 
America  would  lead  to  still  further  improvement  in  this  important 
branch  of  the  Signal  Service  work.  The  reports  received  from  stations 
located  on  the  sea-coast  telegraph  line  are.  in  some  cases,  of  special 
value  in  preparing  the  storm  warnings,  and  the  benefits  thus  derived 
warrant  the  expenditures  necessary  not  only  to  maintain  this  line,  but 
to  extend  it  along  the  Atlantic  Coast  from  Nantucket  to  Florida. 

PeroetiUgm  of  ind^H<mB  verified  for  the  year  ending  June  30, 1885. 
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The  indications  for  the  districts  named  in  the  above  table  were  for 
character  of  weather,  direction  of  winds,  and  changes  of  atmospheric 
temperature  and  pressure. 

The  following  table  shows  the  percentages  of  verifications  for  the 
Pacific  Coast  regions,  the  predictions  from  July  1, 1884,  to  April  9, 1886, 
being  for  character  of  weather  only,  and  were  made  at  the  oflice  of  the 
Ohief  Signal  Officer ;  those  made  after  April  9, 1885,  are  for  character 
of  weather,  direction  of  wind  and  temperature,  and  were  made  at  San 
Francisco,  by  the  officer  in  charge  of  the  Pacific  Coast  Division  of  the 
Signal  Service : 

Peroentmgee  of  verificaUone  for  the^  Pacfio  Coast  regions  for  ike  monike  given. 


DMileti. 


Hocth  Padflo  CoMt  Begion. . . 
Ifiddle  Pftoiflo  CoMt  Begion  . 
Sooth  Pftdflo  CoMt  Regton. . . 


IContlily  mwtngbB . 


1881 


87.1 

0a4100. 

9&4 


I 


88.0 

0 

100.0 


916  918 


88.8  80.5 
00.8  89.2 
9a8  86.7 


90.8 


86.4 


81.2 
90.8 
91.7 


7a  2 
79.8 
76.6 


87.9  78.2 


1888. 


77.7 
70.6 
818 


76.7 


S 


06.0  80.4 
76.0  97.8 
97.2  90.1 


812  82.8 
7a  2  85.7 
86.6  96.0 


90.0,  92.8  88.0,  87.7 


85.8  8a8 
89.8  87.2 
914  92.5 


89.7 


87.0 
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The  following  table  shows  the  namber  of  cautionary  signals  ordered 
during  the  year  ending  Jane  30, 1885,  with  the  namber  and  percentages 
that  were  j  astified : 


Cantionaiy  signals. 

Cautionary  off- 
shore  aignals. 

Cantionaiy  north- 
west signala. 

I 

-s 

f 

i 
\ 

r 

1 
7 

Month  and 
year. 

1 

1 

1 

1 

1 

& 

1 

1 

1 

1 

1 

—2 

1 

1^ 

1884. 
July 

122 
68 
140 
206 
200 
186 

206 
160 
268 
188 
168 
185 

97 
28 
91 
149 
182 
161 

186 
150 
234 
149 
94 
119 

79.5 
47.5 
05.0 
72.2 
01.0 
86.6 

89.8 
8S.8 
87.3 
81.4 
56.0 
88.2 

28 
None. 
26 
42 
91 

<w. 

187 
77 

156 
87 
21 
62 

14 

60.9 

None. 

None. 
None. 
41 
None. 
None. 

None. 
None. 
None. 
None. 

145 
59 
166 
288 
291 
255 

898 
237 
424 
220 
189 
197 

111 

28 
107 
202 
200 
220 

854 
220 
856 
178 
102 
168 

70.6 

OcJober 

November 

47.5 

16 
88 
78 
59 

169 
70 

122 

29 

8 

44 

6i.5 

7a  6 

86.7 
85.5 

90.4 
90.9 

7a  2 

7^4 
88.1 
71.0 

64.5 

20 

4a8 

70.1 
89.4 

l>eoember 

86.3 

1886. 
Jaooary 

90.1 

Fobraaiy 

March... 

02.8 

84.0 

April 

80.9 

&j//.:::::::: 

None. 

54.0 

June 

None. 

88.7 

TotiJ 

2,082 

1.639 

80.7 

791 

642 

81.2 

41 

20 

4a8 

2,864 

2,801 

80.8 

Of  the  total  namber  of  cautionary  ofif-shore  signals  displayed,  740,  or 
93.6  per  cent.,  were  justified  as  to  direction,  and  675,  or  85.3  per  cent., 
were  justified  as  to  velocity. 


OOLD-WAVE  SIGNALS. 


The  following  table  shows  the  number  of  cold- wave  signal  displaySi 
with  the  number  and  percentages  justified: 


Month. 


II 


h 


II 


h 


1884-July 

Anj^nst 

September. 

October 

November., 
December . . 

1885— January .. . 


74 
108 
176 
246 


2 

57 

106 

184 

226 


25.0 
77.0 
98.1 
76.1 
9L9 


I  1886-OPebniary. 
Mai«h.... 


April. 
May.. 
June  . 


145 
80 
76 
88 


129 
70 
66 
35 


89.0 
87.5 
8&8 
75.8 


Total. 


816 


Of  the  946  cold-wave  signals  displayed  during  the  year,  815,  or  86.2 
per  cent.,  were  justified. 

The  work  in  this  important  division  of  the  office  requires  special 
study  and  experience  to  insure  the  best  results,  and  the  assistants  who 
are  required  to  make  these  deductions  should  devote  their  whole  time 
to  meteorological  study.  The  force  available  for  the  work  is,  however, 
so  limited  as  not  to  admit  of  such  assignments.  The  assistants  who 
have  had  the  most  experience  in  the  preparation  of  weather  forecasts 
are  officers  detailed  from  the  line  of  the  Army,  and  if  this  service  is  to 
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be  maintained  it  should  not  be  deprived  of  the  services  of  these  officers, 
who  have  shown  by  experience  that  they  are  competent  to  perform  this 
important  work. 

In  Appendix  ISo,  2  will  be  found  the  rules  and  regulations  relating 
to  the  Indications  Division. 

Appendix  No.  3  gives  the  report  of  the  officer  in  charge  of  the  Pacific 
coast  weather  service. 

STATIONS. 

The  number  of  stations  in  operation  June  30,  1885,  in  the  United 
States  was  four  hundred  and  eighty-nine.  These  include  the  telegraph 
stations,  printing  stations,  display,  special  river,  cotton  region,  sunset, 
and  eight  repair  stations.  In  addition,  reports  are  received  from 'twen- 
ty-five Canadian  stations,  by  the  co-operation  of  the  Ganadian  Meteor- 
ological Service.  Telegraphic  reports  are  received  at  this  office  daily 
from  one  hundred  and  six^  stations. 

During  the  year  sixteen  full  reporting  stations  have  been  established 
and  two  discontinued.  In  addition  to  reports  received  from  regidar 
stations,  three  hundred  and  seventy-five  voluntary  observers  and  Army 
surgeons  at  fifty-two  military  posts  have  furnished  monthly  reports, 
which  have  been  used  in  preparing  the  current  publications  of  this 
office.  The  office  has  continued  to  coroperate  with  foreign  observers 
in  collecting  simultaneous  meteorological  reports,  and  in  this  work  re- 
ports have  been  received  from  three  hundred  and  thirty-three  foreign 
stations  and  five  hundred  and  sixty-five  naval  and  merchant  marine 
vessels. 

BexK>rt8  received  from  the  above  stations  have  been  carefully  com- 
pared and  tabulated  for  publication,  and  these  tables  contain,  not  only 
the  results  of  observations  taken  during  the  current  year,  but  in  some 
cases,  the  means  of  the  several  meteorological  elements  from  observa- 
tions taken  since  the  establishment  of  the  Signal  Service.  The  meteor- 
ological tables  accompanying  this  report  have  been  so  arranged  as  to 
give  a  complete  meteorological  history  of  each  station.  The  weather, 
temperature,  and  rainfall  for  each  month  of  the  current  year  may  be 
readily  compared  with  the  normal  weather,  temperature,  and  rainfall, 
and  the  efiect  of  abnormal  atmospheric  conditions  upon  agricultural 
products  may  be  determined.  The  report  of  the  officer  in  charge  of 
the  Stations  Division  will  be  found  in  Appendices  from  No.  4  to  61, 
inclusive. 

SIGNAL    SERVICE   AGENCIES. 

Signal  Service  agencies  have  be^n  maintained  in  New  York  City,  Phil- 
adelphia, and  Boston  since  Kovember,  1884,  with  a  view  of  increasing 
the  usefulness  of  the  Signal  Service  to  the  merchant  marine,  to  secure 
a  greater  number  of  meteorological  observations  taken  at  sea  by  mer- 
chant vessels,  to  insure  uniformity  in  the  methods  of  making  the  ob- 
servations, and  to  familiarize  shipmasters  with  the  signals  displayed 
by  this  service  to  indicate  the  approach  of  dangerous  storms. 

The  work  assigned  to  this  new  division  of  the  office  has  been  carried 
forward  with  gratifying  results  under  the  immediate  charge  of  Sergt. 
H.  J.  Peurod,  Signal  Corps,  U.  S.  A.,  whose  report  is  given  in  Appen- 
dix No.  62. 

TBUEGBAPH  DIVISION. 

The  regular  tri-daily  cipher  weather  reports  were  received  during  the 
year  over  the  wires  of  the  Western  Union,  International  Ocean,  Florida, 
Gulf  Coast,  and  Northwestern  Telegraph  Companies. 
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One  million  six  handred  and  thirty- nine  thousand  cipher  words  of 
weather  reports  were  received  at,  and  sent  from,  this  office  daring  the 
year.  Seventy  thousand  two  hundred  and  twenty  five  telegrams,  other 
than  weather  reports,  were  sent  and  received  during  the  same  period. 

On  account  of  the  reduced  rates  for  Government  telegrams,  including 
the  reports  sent  over  circuits,  the  service  was  enabled  to  largely  extend 
the  dissemination  of  weather  reports  and  forecasts  for  the  benefit  of  the 
public. 

SEA-COAST  TELEGRAPH  LINE. 

This  line  extends  along  the  Atlantic  Coast  from  SmithviUe,  N.  C,  to 
Gape  Henry.  Va.,  and  from  Ohincoteague,  Va.,  to  Sandy  Hook,  ST.  J. : 
it  has  proved  of  great  value  to  shipping,  and  affords  a  means  of  rapid 
communication  when  assistance  may  be  required.  Portions  of  this  line 
are  now  used  as  a  telephone  line  by  the  Life-Saving  Service,  and  in 
cases  of  wreck  the  crews  of  life-saving  stations  are  enabled  to  more 
promptly  reach  the  scene  of  the  wreck.  The  value  of  this  line  to  the 
Signal  Service  and  to  the  shipping  interest  of  the  country  is  such  as  to 
require  not  only  a  liberal  appropriation  for  its  maintenance,  but  an 
additional  appropriation  for  its  extension  along  the  coast. 

This  service  has  in  a  single  year,  by  means  of  this  line,  saved  prop- 
erty the  value  of  which  exceeded  the  entire  amount  appropriated  for 
the  support  of  the  Signal  Service.  A  contract  has  beeh  made  for  the 
manufacture  and  laying  of  the  cable  to  connect  Nantucket  with  the 
mainland,  and  it  is  expected  that  telegraphic  communication  will  be 
established  with  this  island  during  the  present  year,  thus  adding  to 
this  service  a  most  valuable  station  for  the  display  of  storm  signals. 

UNITED  STATES  MILITABT  TELEORAPH  UMSS. 

These  lines  have  been  constructed  and  operated  by  the  Signal  Service 
in  unsettled  portions  of  the  country  not  occupied  by  commercial  lines, 
and  it  has  been  the  policy  of  this  service  to  discontinue  these  lines  as 
soon  as  commercial  lines  were  constructed.  The  aggregated  length  of 
military  telegraph  lines  now  -operated  by  this  service  is  2,779  miles, 
against  2,805  miles  in  operation  at  date  of  last  report.  The  lines  at 
present  operated  are  distributed  as  follows : 


Department  of  Dakota 893 

Department  of  the  Missouri 562 

Departments  of  the  Columbia  and  California *  512 

Department  of  Arizona 510 

Department  of  Texas 197 

Department  of  the  Platte 85 

Total 2,779 

The  accompanying  map  exhibits  the  various  sections  of  United  States 
militai:y  telegraph  lines  now  in  operation  and  those  abandoned  during 
former  years. 

The  construction  of  the  following  new  lines  has  been  recommended 
by  the  respective  department  commanders,  and  will  be  included  in  the 
estimates  for  the  next  fiscal  year,  viz.,  from  Fort  Gaston,  Cal.,  to  the 
North  Fork  of  Mad  L*iver,  Cal.,  28  miles;  from  Fort  Halleck,  Nev.,  to 
Halleck  Station,  Nev.,  12  miles. 

The  lines  have  worked  well,  rendering  valuable  aid  in  military  opera- 
tions, and  those  in  the  Northwest  have  enabled  the  Signal  Service  to 
secure  important  meteorological  reports  from  unsettled  regions  not  oc- 
cupied by  commercial  lines.    I  am  indebted  for  the  liberal  assistance 
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rendered  by  the  department  and  post  commanders  for  aid  in  the  opera- 
tion and  repair  of  these  lines.  As  these  lines  are  operated  for  the  bene- 
fit of  the  Army  at  large,  it  is  recommended  that  legislation  be  secured 
authorizing  the  permanent  detail  of  fifty  enlisted  men  from  the  line  of 
the  Army  for  duty  with  these  lines,  and  the  enlisted  men,  while  so  serv- 
ing,  to  receive  extra- duty  pay  from  the  line  receipts.  A  detailed  report 
of  the  officer  in  charge  of  the  military,  telegraph  lines  will  be  found  in 
Appendix  No.  63. 

BOARDS  OF  TRADE. 

This  service  has  continued  its  cooperation  with  boards  of  trade, 
chambers  of  commerce,  and  other  commercial  organizations  in  the  prin- 
cipal cities  throughout  the  country,  and  the  many  applications  received 
from  these  organizations  for  an  increase  of  the  information  furnished 
by  this  service  indicates  the  importance  of  the  work.  These  numerous 
demands  cannot  be  fully  satisfied  with  the  means  at  the  disposal  of  this 
service,  and  the  important  interests  represented  by  these  organizations 
calls  for  a  more  liberal  support  from  Congress.  Many  of  the^e  org^ani- 
zations  have  appointed  meteorological  committees,  which  have  proved 
important  auxiliaries  to  this  service,  as  they  confer  with  the  Chief 
Signal  Officer  and  give  information  relative  to  the  wants  of  the  par- 
ticular industries  represented,  and  offer  suggestions  as  to  the  best 
means  of  supplying  those  wants.  Inspecting  officers  consult  with  these 
committees  as  to  the  character  of  the  work  performed  by  the  observer 
and  obtain  reliable  information,  which  enables  me  to  determine  whether 
or  not  the  duties,  so  far  as  they  relate  to  distributing  information,  are 
properly  performed.  A  list  of  boards  of  trade  co-operating  with  this 
service  will  be  found  in  Appendix  No.  64. 

STATE  WEATHER  SERVICES. 

The  meteorological  services  organized  in  a  number  of  States  have 
continued  to  cooperate  with  the  Signal  Service  with  gratifying  results. 
The  New  England  Meteorological  Society  performed  excellent  service 
in  distributing  the  weather  forecasts  and  special  predictions  for  that 
section  over  railroad,  telegraph,  and  telephone  lines.  The  State  serv- 
ices in  Ohio  and  Alabama  have  likewise  aided  in  distributing  the 
special  predictions  of  this  service  over  the  lines  of  railroad  in  those 
States,  these  predictions  being  telegraphed  from  this  office  to  the  chiefs 
of  the  weather  services  at  midnight.  Similar  arrangements  are  now 
being  made  with  the  chiefs  of  other  State  services  for  a  wider  distribu- 
tion of  the  weather  forecasts  of  this  service.  A  list  of  the  States  in 
which  local  State  services  have  been  formed  will  be  found  in  Appendix 
No.  65. 

MISCELLANEOUS. 
COLD-WAVE  SIGNALS. 

There  is  scarcely  an  industry  which  is  not  more  or  less  affected  by 
the  sudden  and  marked  fall  in  temperature.  This  service  has  long 
appreciated  the  value  of  forecasts  which  would  give  the  public  informa- 
tion as  to  the  approach  of  cold  waves,  but  it  was  not  until  late  in  1883 
that  a  definite  system  was  inaugurated  and  signals  displayed  giving 
warning  of  the  approach  of  these  waves.  This  system  of  warnings  met 
with  immediate  favor  throughout  the  entire  country,  and  the  press,  in 
most  emphatic  terms,  indorsed  the  effort  made  by  the  service.    All 
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braocbes  of  agricaltare,  extensive  frait  dealers,  cotton  planters,  offi 
cials  of  railroad  companies,  and  others,  expressed  the  greatest  satisflftc- 
tion  with  the  warnings,  and,  in  many  instances,  individuals  have  pur- 
chased flags  and  displayed  them  in  towns  adjacent  to  Signal  Service 
stations.  Bailroads  and  telegraph  companies  have  almost  without  ex- 
ception co-operated  with  the  service  in  distributing  these  warnings 
without  expense  to  the  Government.  All  means  available  are. used  by 
the  service  in  giving  publicity  to  the  cold-wave  warnings,  that  the 
greatest  bf^nefits  possible  may  result  from  each  forecast.  During  the 
present  year  this  system  has  been  greatly  extended,  the  number  of 
stations  displaying  the  signal  has  been  increased,  but,  owing  to  the 
verj'^  limited  appropriation  made  for  the  Signal  Service  this  office  has 
only  been  able  to  furnish  flags  to  regular  stations  and  to  pay  the  cost 
of  telegraphing  the  warnings.  An  annual  appropriation  of  Ave  thou- 
sand dollars  would  enable  me  to  extend  this  system  of  warnings  over 
the  greater  part  of  the  United  States,  and  the  benefits  which  would 
result  from  such  warning  induce  me  to  earnestly  recommend  that  an 
appropriation  be  made  for  this  branch  of  the  service.  A  detailed  re- 
port, contained  in  Appendix  !N'o.  54,  gives  the  stations  at  which  cold- 
wave  signals  are  displayed  and  evidence  as  to  the  practical  value  of 
these  signals. 

WKATHER  AND  TEMPERATURE  SIOXAL8. 

A  system  of  signal  flags  to  indicate  the  changes  in  temperature  and 
weather  has  been  greatly  extended  during  the  present  year.  These 
flags  are  extensively  displayed  on  lines  of  railroads  and  at  railroad  sta- 
tions, and  communicate  the  weather  forecast  made  by  this  office  to  many 
who  are  unable  to  procure  the  printed  indications.  A  full  description 
of  these  signals  and  the  extent  to  which  they  have  been  used  is  given 
in  Appendix  No.  55. 

RAILWAY  WEATHER  BULLETINS. 

The  Signal  Service  furnishes  the  weather  indications  at  a  fixed  hour 
to  any  railway  company  volunteering  to  transmit  them  over  their  lines 
without  charge  to  the  United  States.  This  system  of  weather  reports 
has  proved  a  most  valuable  adjunct  to  the  Signal  Service.  Many  rail- 
road companies  have  generously  extended  their  aid,  and  the  indications 
are  daily  posted  at  hundreds  of  small  towns,  villages,  and  stations 
throughout  the  country,  and  thus  thousands  of  people  ai-e  kept  fully 
informed  as  to  the  probable  conditions  of  the  weather  in  localities  where 
daily  papers  are  not  published.  A  list  of  railroads  co-operating  in  this 
work  will  be  found  in  Appendix  No.  56. 

FLOOD  WARNINGS. 

The  system  of  river  observations  and  flood  warnings  of  the  Signal 
Service  has  been  greatly  improved  during  the  present  year. 

In  November,  1884,  special  instructions  were  issu^,  in  pamphlet 
form,  for  the  guidance  of  river  observers  in  erecting  gauges,  taking 
observations,  rendering  reports,  etc.  On  January  1, 1885,  the  special 
river  stations  were  arranged  in  sections  and  placed  in  charge  of  the 
Signal  Service  observers  at  section  centres.  These  centres  are  usually 
located  at  some  Important  city  where  the  river  reports  in  the  vicinity 
can  be  most  advantageously  collected  and  published  for  the  benefit  of 
the  river  commerce.  For  detailed  report  upon  this  subject  see  Appen- 
dix No.  57. 
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COTTON  BEOIOX  REPORTS. 

The  system  of  cotton- region  reports  inaagnrated  in  1881  has  been 
continued,  and  the  reports  are  considered  of  great  value  to  the  plan* 
ters  and  to  the  cotton  interest  throughout  the  country.  Eeports  of 
rainfall  and  maximum  and  minimum  temperatures  are  promptly  dis- 
tributed daily  from  the  districts  centres,  and  all  large  cities  iii  the 
South  are  supplied  with  this  information.  These  reports  are  published 
in  the  newspapers  and  bulletins  at  cotton  exchanges,  where  they  are 
readily  accessible  to  the  business  men  and  general  public.  Beports  sire 
collected  and  disseminated  throughout  the  cotton  region  from  April 
Ist  to  October  3l6t,  each  year ;  this  year,  however,  owing  to  the  small 
balance  of  the  appropriation  available  for  the  purpose  the  observations 
were  not  commenced  until  May  1st.  I  have  received  numerous  requests 
from  those  interested  in  these  reports  urging  that  they  be  made  con- 
tinuous throughout  the  year.  These  requests  should  be-complied  with, 
and  I  rt'commend  that  the  appropriation  for  the  cotton-region  reports 
be  increased  from  seven  to  twelve  thousand  dollars.  A  description 
of  the  cotton-region  reports  will  be  found  in  Appendix  No.  58. 

FR06T  WARNINGS. 

The  system  of  frosts  warnings  for  the  benefit  of  the  tobacco,  sugar, 
and  fruit  interests  of  the  country  has  been  continued  during  the  year. 
Special  attention  has  been  given  to  the  system  of  warnings  for  the  cran- 
berry interest  in  Wisconsin,  Massachusetts,  and  New  Jersey,  and  sta- 
tions have  been  established  which  assure  the  prompt  transmission  of 
frost  warnings  to  the  threatened  regions. 

The  railroads  in  the  Southwest  transmit  by  telegraph  the  warnings 
of  approaching  northers  issued  by  this  service.  Efforts  have  been  made 
to  improve  this  service  during  the  past  year,  and  a  cold- wave  station 
has  been  established  in  southern  Kansas  for  the  benefit  of  the  cattle  in- 
terest in  that  section  and  in  the  Indian  Territory. 

SCIENTIFIO  WORK. 
STUDY  DIVISION. 

I  am  pleased  to  acknowledge  the  continued  valued  co-operation  of 
the  following  consulting  specialists  in  the  prosecution  of  the  scientific 
work  of  this  service : 

Prof.  John  Trowbridge,  Cambridge,  Mass. 

Prof.  H.  A.  Bowland,  Baltimore,  Md. 

Prof.  E.  S.  Pickering,  Cambridge,  Mass. 

Prof.  A.  W.  Wright,  New  Haven,  Conn. 

After  receiving  the  favorable  indorsement  of  many  European  mete- 
orologists, the  application  of  gravity  correction  to  barometric  observa- 
tions was  ordered,  and  the  necessary  tables  were  prepared  for  its  in- 
troduction, on  January  1, 1885.  Improved  tables  for  the  reduction  of 
barometric  pressure  to  sea-level  have  been  prepared  and  submitted  for 
adoption  in  place  of  the  monthly  constants  now  in  use.  Before  making 
this  change  it  has,  however,  been  thought  advisable  to  refer  the  subject 
to  the  attention  of  various  foreign  meteorologists  and  national  weather 
services,  hoping  thereby  to  bring  about  a  greater  uniformity  in  the  prac- 
tical treatment  of  this  important  matter. 

The  question  of  the  proper  exposure  of  thermometers  has  been  care- 
ftdly  considered,  and  a  report  on  the  work  thus  far  accomplished  is  ready 
for  publication.    As  a  practical  application  of  the  results  of  these  in- 
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TestigatioDS,  mnch  attention  has  been  given  to  the  locality  and  envi- 
ronment of  thermometers  at  all  Signal  Service  stations,  and  many  im- 
provements in  their  exposures  have  been  made.  On  January  1, 1885, 
the  time  of  taking  all  simultaneous  observations  of  this  service  was 
advanced  eight  minutes,  so  that  these  observations  are  now  taken  on 
the  even  hours  of  standard  time.  This  change  in  time  was  made  in 
conformity  with  the  recommendations  of  the  International  Prime  Merid- 
ian and  Time  Conference,  held  in  this  city  in  October,  1884.  The  col- 
lection of  data  relative  to  tornadoes  has  been  continued,  as  in  past 
years,  and  a  report  on  the  tornadoes  ot  1884  has  been  published.  A 
corps  of  voluntary  tornado  reporters  send  in  accounts  of  all  destructive 
local  storms  and  receive  in  return  the  publications  of  this  office  bearing 
on  this  subject. 

The  special  observation  and  study  of  thunder- storms  began  last  year, 
has  been  carried  on  with  valuable  results.  About  15,000  reports  from 
2,600  observers  .have  been  received.  Monthly  summaries  of  thunder- 
storms are  compiled  for  insertion  in  the  Monthly  Weather  Eeview,  and 
a  report  on  the  thunder-storms  of  May,  1884,  bas  been  published  as  a 
Signal  Service  Note. 

The  compilation  of  a  general  bibliography  of  meteorology  hiw  been 
continued,  and  about  I'orty-flve  thousand  titles  have  been  collected, 
twenty  thousand  having  been  added  during  the  past  year. 

This  catalogue  will  be  enlarged,  and  the  work  of  subject  classification 
completed,  during  the  coming  year,  thus  rendering  available  for  the 
work  of  this  office  an  approximately  complete  index  to  meteorological 
literature. 

The  completeness  of  the  bibliography  is  due,  largely,  to  the  earnest 
co-operation  of  meteorologists  and  librarians  throughout  the  world,  many 
of  whom  have  contributed  special  bibliographies  for  their  respective 
countries;  this  fact,  added  to  its  great  value  to  all  students  of  meteor- 
ology, renders  the  immediate  publication  of  the  work  a  matter  of  the 
highest  importance. 

By  an  arrangement  with  Prof.  S.  A.  King,  aeronaut,  of  Philadelphia, 
five  balloon  voyages  have  been  made  for  the  special  objects  of  studying 
the  distribution  of  temperature  and  moisture.  The  service  is  indebted 
to  Professor  King  for  doing  this  work  without  other  remuneration  than 
payment  of  actual  expenses.  The  records  of  all  his  voyages,  about  two 
hundred  and  fifty  in  all,  are  now  being  examined  for  compilation  of  me- 
teorological results. 

A  general  report  on  the  water  supply  of  the  Yellowstone  Park  has 
been  prepared,  showing  that,  as  nearly  as  can  be  estimated,  the  local 
rain  and  snowfall  furnishes  all  the  water  required  for  the  observed 
amount  of  flow  of  geysers,  discharge  of  rivers,  and  evaporation. 

Prof.  Cleveland  Abbe,  Assistant,  has  continued  in  charge  of  this 
division,  and  his  detailed  report  of  work  performed  is  given  in  Ap- 
pendix No.  66. 

PHYSICAL  LABOBATORY  DrVISIOX. 

In  January,  1885,  a  division  known  as  the  Physical  Laboratory  Di- 
vision was  organized.  This  iucludes  the  division  formerly  known  as 
the  Meteorological  Observatory,  and  in  addition  to  the  custody  and 
care  of  the  instruments,  their  comparison  and  adjustment  with  stand- 
ards, etc.,  there  was  absigued  to  it  the  duty  of  establishing  and  main- 
taining a  laboratory  to  which  ail  questions  involving  experiment  may 
be  referred,  and  in  which  improvements  in  methods  and  instruments 
may  be  tested  and  developed. 
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In  this  division  the  regular  work  of  comparison  of  thermometers  and 
barometers  with  the  standards  of  the  service  has  continued  during  the 
year.  Nearly  two  thousand  barometers  have  been  compared,  in- 
cluding about  three  hundred  belonging  to  private  individuals.  About 
two  hundred  barometers  have  been  repaired,  compared,  and  issued  to 
stations,  besides  a  large  number  of  anemometers,  wind-vanes,  etc. 

The  final  determination  of  the  standard  of  thermometry  is  only  de- 
layed by  the  non-arrival  of  a  few  thermometers  specially  made  and 
compared  at  low  temperatures  with  the  Kew  standards.  Junior  Pro- 
fessor Russell  has  completed  the  preparation  of  a  paper  discussing  the 
whole  question,  which  will  be  ready  for  publication  as  soon  as  compari- 
son of  these  instruments  with  our  own  standards  can  be  carried  out. 

The  investigation  of  the  question  of  hygrometry  has  been  continued. 
For  the  purpose  of  throwing  light  on  some  very  important  points, 
Junior  Professor  Marvin  was  sent  to  Pike's  Peak  in  March,  with  in- 
structions to  carry  out  a  series  of  observations  at  Colorado  Springs  and 
on  the  summit  of  the  mountain.  The  results,  which  are  being  dis- 
cussed by  Professor  Perrel,  promise  to  add  much  to  our  information 
upon  this  subject. 

Several  methods  of  observing  underground  temperatures  have  been 
studied,  and  it  is  believed  that  important  improvements  in  thermomet- 
ric  devices  have  been  discovered.  Arrangement-s  are  being  made  for 
observation  of  earth  temperatures  at  several  points  during  the  coming 
>'ear. 

Stu<Ves  of  the  electrical  condition  of  the  atmosphere  have  been  con- 
tinued at  Baltimore  and  Cambridge,  and  lately  at  the  ofQce  in  Wash- 
ington. A  continuous  photographic  record  has  been  maintained  at 
Baltimore.  It  is  my. intention  to  increase  the  number  of  stations  for 
the  experimental  study  of  this  important  question  as  soon  as  I  can  de- 
term*ine  upou  the  most  practicable  forms  of  apparatus. 

Among  other  problems  which  have  been  considered  in  the  laboratory, 
in  addition  to  the  above,  may  be  mentioned  the  determination  of  the 
relative  sensitiveness  of,  thermometers  with  spherical  and  cylindrical 
bulbs,  when  used  wet  or  dry ;  a  determination  of  the  limits  of  speed 
neces^^ary  in  the  whirled  wet-bulb  psychrometer,  and  a  study  of  the  de- 
gree of  accuracy  with  which  the  attached  thermometer  represents  the 
mean  temperature  of  the  mercury  in  the  barometric  column. 

There  is  a  large  class  of  meteorological  phenomena  that  cannot  be 
investigated  by  means  of  the  data  furnished  by  the  regular  observations 
taken  at  the  regular  Signal  Service  stations,  and  with  a  view  of  ob- 
taining these  desired  data  I  have  submitted  eslimates  for  the  construc- 
tion of  suitable  buildings  and  the  purchase  of  necessary  instruments 
for  a  meteoi^logical  observatory  and  physical  laboratory  at  Fort  Myer, 
Virginia.  Many  of  the  instruments  necessary  for  such  an  observatory 
are  at  present  in  the  instrument  room  at  this  office,  but  in  the  present 
bnilding  no  suitable  place  can  be  found  for  mounting  them.  This  serv- 
ice is  greatly  in  need  of  a  first-class  meteorological  station,  where 
hourly  observations  may  be  made  of  the  meteorological  elements,  or 
self-registering  instruments  mounted  so  that  hourly  readings  of  the 
instruments  may  be  obtained  from  the  records.  This  observatory 
should  be  located  at  Fort  Myer,  Virginia,  the  present  school  of  instruc- 
tion for  the  Signal  Service,  as  it  affords  an  excellent  exposure  for  the 
instruments  and  would  serve  as  a  training  school  for  observers  of  the 
Sii^nal  Service. 

A  detailed  report  of  Prof.  T.  C.  Mendenhall,  Assistant,  in  charge  of 
the  Physical  Laboratory  Division,  will  be  foand  in  Appendix  2fo.  67. 
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ABOTIO  WOEK. 

During  the  last  fiscal  year  Lieutenant  Greely  has  submitted  his  for- 
mal report  concerning  the  operations  of  the  Lady  Franklin  Bay  'Expe- 
dition.  He  properly  decided,  in  view  of  the  great  public  interest  in 
his  work,  that  it  was  better  the  formal  report  should  be  bubmitted  at 
the  earliest  possible  moment  without  delaying  it  for  further  prepara- 
tion and  elaboration  of  the  scientific  appendices. 

As  far  as  his  limited  means  would  permit  he  carried  out  the  scien- 
tific programme  of  the  Hamburg  International  Polar  Conference,  and 
brought  back  with  him  in  safety  an  unbroken  series  of  meteorological, 
tidal,  maguetical,  and  other  observations,  which  cannot  fail  to  be  val- 
uable contributions  to  the  international  scheme. 

The  large  number  of  careful  pendulum  observations  made  under 
favorable  conditions,  with  corresponding  time  observations,  have  been 
transmitted,  for  reduction  and  discussion,  to  the  Superintendent  of  the 
United  States  Coast  and  (geodetic  Survey,  to  whose  initiative  and  ex- 
pense these  valuable  observations  are  largely  due. 

Elaborate  and  unbroken  series  of  tidal  observations  at  Fort  Conger, 
supplemented  by  simultaneous  series  at  six  other  points  in  the  Arctic 
Ocean  and  Bobeson  Channel,  have  been  submitted  to  the  same  official, 
and  it  is  hoped  that  through  these  observations  the  co-tidal  lines  of 
the  Polar  Ocean  and  Eobeson  Channel  may  be  satisfactorily  deter- 
mined. 

The  Chief  Signal  Officer  has  also  intrusted  to  the  same  department 
the  detailed  magnetical  observations,  which  involved  over  one  hundred 
and  fifty  thousand  separate  readings  of  instruments,  for  reduction  and 
discussion. 

The  meteorological  observations,  including  sea  temperatures  .and 
soundings,  as  well  as  valuable  observations  on  the  velocity  of  sound 
at  low  temperatures,  have  been  arranged  and  treated,  as  fully  as  the 
time  would  permit,  by  Lieutenant  Greely. 

Other  scientific  appendices  have  either  been  treated  by  that  officer, 
or  through  his  efforts  have  been  elaborated  by  scientific  gentlemen 
whom  he  has  interested  in  his  collections. 

The  lack  of  any  appropriation  for  the  preparation  of  these  reports 
has  necessarily  resulted  in  these  discussions  being  made  gratuitously. 
Their  hearty  cooperation,  thoroughly  in  accord  with  the  true  spirit  of 
scientific  inquiry,  merits  for  these  gentlemen  the  cordial  thanks  of  this 
bureau. 

Beyond  the  scientific  work  done  in  accordance  with  the  outlined  pro- 
gramme, the  expedition  further  distinguished  itself  by  supplementary 
work  in  the  way  of  geographical  discovery.  It  should  be  noted  to  the 
credit  of  the  expedition  that  the  scientific  work  was  never  in  any  man- 
ner neglected  in  the  interest  of  field-work.  The  geographical  work, 
considering  the  force  employed,  the  lack  of  funds  for  their  proper  equip- 
ment, and  the  physical  difficnltiea  from  shortness  of  season  and  the 
unfavorable  ice  conditions  in  such  high  latitudes,  is  probably  unequalled 
in  the  annals  of  Arctic  exploration.  The  extent  of  the  work  done  may 
be  best  shown  by  the  statement  that  it  covered  nearly  three  degrees 
of  latitude,  and  above  the  eightieth  parallel  reached  over  one-eighth 
of  the  circle  of  the  globe. 

lu  the  autumn  of  1881,  Lieutenant  Oreely  succeeded  in  establishing 
several  depots  for  future  journeys,  and  in  extending  the  work  of  ex- 
ploration in  the  vicinity  of  his  winter  quarters.  During  the  spring  and 
summer  of  1882,  besides  the  many  short  trips  of  exploration,  fourim- 
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portant  jonmeys  were  made.  The  first,  under  Doctor  Pavy,  attempt- 
ing to  discover  land  northward  of  Gape  Joseph  Henry,  failed  through 
the  disintegration  of  the  polar-pack,  which  left  ttie  party  drifting  for  a 
day  just  south  of  the  eighty-third  parallel.  Two  trips  of  Lieutenant 
Oreely  himself,  one  in  the  spring  and  the  other  in  the  summer,  resulted 
in  the  successful  penetration  and  exploration  of  the  interior  of  Orin- 
nell  Land.  The  farthest  point  reached  in  Lieutenant  Oreely's  second 
trip  was  the  summit  of  Mount  Arthur,  from  which  he  discovered  tiie 
northern  portion  of  Grinnell  Land  to  be  covered  by  an  icecap  of  prob- 
ably six  thousand  square  miles  area,  which  pushes  southward,  in  the 
form  of  glaciers,  through  all  the  valleys  of  two  mountain  ranges, 
named  Garfield  and  Conger.  These  glacial  off-shoots  feed  a  large  lake, 
of  over  three  hundred  square  miles  area  and  at  an  elevation  of  five 
hundred  feet  above  the  sea.  This  lake,  named  by  Lieutenant  Greely 
after  the  Chief  Signal  Officer,  drains  by  a  considerable  river  through 
Chandler  Fiord  into  Lady  Franklin  Bay.  The  valleys  a^oiniug  the 
lake  were  found  covered  with  an  unusually  luxuriant  vegetation,  which 
afforded  sufficient  pasturage  for  large  herds  of  musk-oxen. 

The  discoveries  of  the  ensuing  year  showed  a  large  ice-cap  to  the 
south  of  the  fertile  belt  of  his  farthest  west.  These  explorations  con- 
sequently revealed  remarkable  physical  conditions  in  Grinnell  Land, 
which  have  been  hitherto  unsuspected,  i.  tf.,'a  series  of  fertile  valleys 
extending  from  Robeson  Channel  to  the  western  Polar  Sea,  hemmed 
in  to  the  northward  and  southward  by  ice-caps  of  immense  thickness, 
which  feed  glacial  lakes  of  considerable  extent,  drained  by  rapid  rivers 
into  the  Polar  Ocean. 

Professor  Kordenskiold  hoped  for  but  failed  to  find  similar  physical 
conditions  in  Danish  Greenland,  nearly  a  thousand  miles  south  of  the 
point  where  Lieutenant  Greely  found  them  in  Grinnell  Land. 

The  most  brilliant  expedition  of  the  year  was  that  of  Lieotenant 
Lockwood,  who  was  charged  by  Lieutenant  Greely  with  the  explora- 
tion of  the  north  coast  of  Greenland.  Lieutenant  Lockwood  during 
an  absence  of  sixty  days,  travelled  with  sledge  nearly  a  thousand  miles, 
and  succeeded  in  reaching,  with  Sergeant  Brainard  and  Eskimo  Chris- 
tiansen, May  13, 1882,  Lockwood  Island,  latitude  83^  24'  K.,  longitude 
4(P  45'  W.,  whence  he  saw,  fifteen  miles  to  the  northeast  of  his  farthest 
land.  Cape  Washington,  in  about  83©  36'  K,  38©  W. 

Lieutenant  Lockwood  commended- in  the  highest  terms  the  energy 
and  good  judgment  of  Sergeant  Brainard,  and  also  the  remarkable 
manner  in  which  the  supporting  party,  consisting  of  Sergeants  Jewell, 
Balston,  Lynn,  Elison,  Corporal  Sailor,  and  Private  Frederick  did  their 
portion  of  the  work. 

The  general  results  of  Lieutenant  Lockwood's  work  may  be  summed 
up,  not  only  in  the  fact  that  he  advanced  the  American  flag  to  an  un- 
paralleled latitude,  but  that  he  carried  Greenland  over  forty  miles  of 
latitude  northward,  and  over  ten  degrees  of  longitude  to  the  eastward 
of  the  extreme  point  which  had  ever  been  seen  by  his  predecessors. 
He  added  over  a  hundred  miles  of  previously  unknown  coast,  which 
consists  of  precipitous  highlands,  intersected  by  broad  deep  fiords  of 
unknown  extent.  Lieutenant  Greely  points  out,  as  a  gratifying  feat- 
ure, the  entire  freedom  of  the  party  from  sickness  or  disaster  of  any 
kind.    He  further  says : 

•  %••••• 

In  accomplishing* this  work  Lientenant  Lockwood  displayed  a  lemarkable  amonnt  of 
energy,  conrage,  and  perseverance.  His  sncoess,  which  I  cannot  Judge  as  otherwise 
than  aa  gratefnl  to  the  country,  was  won  only  by  great  endurance  andmuoh  physical 
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Bufferinffs  on  the  part  of  himself  and  his  party.  I  cannot  do  otherwise  than  especially 
invite  the  attention  of  the  War  Departm'ent  to  his  work,  and  commend  his  memory 
to  the  most  favorahle  consideration  of  his  superiors.  His  labors  in  extending  north* 
ward  the  limits  of  Oreenland.  and  later  Id  determining  the  western  outlines  and  iht 
interior  conditions  of  Grinnetl  Land,  resulted  in  important  additions  to  our  knowl- 
edge of  the  physical  features  of  that  part  of  the  Arctic  Circle.  His  work  leached  from 
Cabe  Washington,  38<'  W.,  to  Arthur  Land,  839  W.,  thus  covering  above  the  eight- 
ieth parallel  one-eighth  of  the  circle  of  the  globe.  He  worthily  upheld  the  honor  of 
the  American  for  courage,  energy,  and  perseverance.  If  his  tragic  fote  awakened 
the  sympathy  of  the  world,  none  the  less  snonld  his  sncoessftil  work  receive  recogni- 
tion.   He  unfortunately  did  not  return  for  merited  promotion. 

Under  similar  circumstances  it  would  have  seemed  gratefol  had  my  death  and  serv- 
ices been  announced  to  the  Army  in  general  orders,  and  such  tribute,  I  trust,  may 
yet  seem  proper  to  Lieutenant  Lockwooct's  memory. 

•  •«•••* 

He  also  acknowledges  the  extraordinary  energy  and  determination 
of  the  supporting  party,  and  the  remarkable  adaptability  shown  by 
them  for  the  work.  After  quoting  Lieutenant  Lockwood's  remarks  of 
commendation,  Lieutenant  Oreely  adds: 

•  •••••« 

It  is  Justice  fo  add  that  Sergeant  Brainard  was,  of  necessity,  repeatedly  assigned  by 
me,  in  connection  with  the  work  of  the  expedition,  to  an  officer's  command,  and  that 
his  conduct  was  uniformly  such  as  to  win  commendation.  Apart  from  his  valuable 
service  in  the  field  I  believe  that  he  possesses  qualities  which  merit  reward  and  whiih 
would  render  his  promotion  to  the  srade  of  second  lieutenant  most  suitable.  I  heartily 
recommend  such  promotion.    •    •    • 

In  1883  Lieutenant  Lockwood's  attempt  to  further  explore  the  Qieeo- 
land  coast  was  carried  out  with  remarkable  rapidity  until  he  was 
obliged,  by  the  disintegration  of  the  polar-pack  in  the  neighborhood  of 
Cape  Bryant,  to  return  to  Fort  Conger. 

During  this  trip  Sergeant  Brainard  and  Eskimo  Christiansen  nar- 
rowly escaped  being  set  off  in  the  Polar  Sea  by  the  breaking  up  of  the 
pack. 

Later  in  that  year  Lieutenant  Lockwood,  sent  by  Lieutenant  Greely 
to  attempt  the  crossing  of  Grinnell  Land,  succeeded,  via  Archer  Fioid 
and  Beatrix  Bay,  in  striking  a  series  of  valleys  which  enabled  him  to 
cross  the  divide  and  strike  salt  water  in  Greely  Fiord,  which  opens  to 
the  westward  into  the  Polar  Sea.  From  his  farthest  point  Lieutenant 
Lockwood  saw  a  distinct  cape  (Cape  Lockwood),  which  was  believed  to 
be  on  a  new  land,  which  was  named,  after  the  President  of  the  United 
States  at  that  time,  Arthur  Land. 

l^is  highland  probably  consisted  of  the  same  mountains  which  were 
seen  in  that  direction  by  Lieutenant  Greely  the  pr^^ing  year,  ftom 
the  summit  of  Mount  Arthur,  forty-five  hundred  feet  elevation. 

The  most  striking  result  of  Lieutenant  Lockwood's  trip  was  the  dis* 
covery  of  a  remarkable  ice-cap  which  covers  the  interior  of  Grinnell 
Land  to  the  southward.  This  icecap,  named  by  Lieutenant  Greely 
Mer  de  Glace  Agassiz,  presented  for  over  fifty  miles  as  a  front  an  un- 
broken wall  of  ice  averaging  one  hundred  and  fifty  feet  in  height, 
broken  only  at  two  places  sufficiently  to  permit  a  possible  ascent*  Lieu- 
tenant Greely  says : 

During  this  Journey  Lieutenant  Lockwood  And  Sergeant  Brainard  displayed  eneciiy, 
endurance,  loyal ty,  and  j^luck  which  was  hardly  second  to  their  record  of  the  previ- 
ous year  on  the  shores  ot  the  frozen  Polar  Sea.  For  nearly  a  week  the  entire  party 
lived  on  less  than  half  rations  in  order  to  render  as  complete  as  possible  their  work  of 
exploration  and  discovery. 

Lieutenant  Lockwood's  loyalty  in  this  matter  impressed  me  with  particular  force. 
He  had  deemed  Uie  crossiug  of  Grinnell  Land  an  impossibility,  and  in  starting  ont 
bad  entreated  me  to  permit  nim  instead  to  examine  the  glacial  system  of  Lake  ^weii. 
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Hie  penistenoy,  energy,  and  fidelity  in  attempting  the  route  from  Beatrix  Bay,  after, 
failiikc  in  Ella  Bay,  evidenced  most  strongly  his  ^termination  that  his  commandinff 
officers  idea  of  the  practicability  of  the  crossing  of  Grinnell  Land  should  not  fau 
through  him.    •    •    • 

The  brilliant  geographical  work  of  the  second  year  was  acoomplished 
despite  the  recommendation  of  his  snrgeon  to  Lieatenant  Oreely  that 
he  ^loald  abandon  work  of  that  character  on  the  groand  of  possible 
ac0tffents.  Lientenant  Greely's  letter  (enolosare  No.  63  to  his  report) 
indicates  the  proper  spirit  on  the  part  of  an  officer  and  soldier  charged 
with  important  and  dangerous  work. 

Provision  for  retreat  was  not  neglected  for  geographical  work.  De- 
spite the  same  medical  qlgections  Lieatenant  Greely  wisely  accumn- 
lated,  as  early  as  Febmaryf  a  store  of  provisions  at  Gape  Baird,  which 
was  later  used  daring  his  retreat.  These  stores  were  supplemented 
later  by  other  snpplieS  and  also  by  the  addition  of  the  English  boat, 
which  had  been  bronght  by  Sergeant  Bice  and  party  from  Thank  Gtod 
Harbor  during  April. 

On  the  first  of  August  the  party  was  completely  prepared  for  a  re- 
treat in  case  no  vessel  should  reach  them  during  the  ensuing  week. 

The  two  years'  work  of  scientilic  observations  and  geographical  ex- 
plorations were  made  successfully,  without  sickness  or  disaster,  as  is 
shown  by  the  following  extract  from  the  report : 

•  •••••• 

The  condition  of  the  party  for  the  coming  retreat  was  one  of  general  strength  and 
healthy  despite  their  arduous  labors  of  two  years  amid  uneqnalled  cold  and  darkness. 
Of  the  seven  hundred  and  twenty- one  days  spent  at  Fort  Conger,  two  hundred  and 
sixty-eig^t  days  had  been  narked  by  the  total  absence  of  the  sun.  On  two  hundred 
and  sixty-two  days  one  or  inore  sledge  parties  had  been  absent  in  the  field,  on  Jour- 
ney* entailif^  fi^m  two  to  sixty  dayr  absence,  and  some  three  thousand  miles  have 
been  traveleaby  such  parties.  An  nnequaUed  latitude  to  the  north  had  been  attained, 
to  Oreenl^pd  over  a  hdndred  miles  of  new  coast  had  been  added,  and  to  the  westward 
Orinnell  Land  had  been  crossed,  its  interior  surveyed,  its  physical  geography  deter- 
mined, and  the  conumrs  of  its  northern  half  fixed  with  considerable  certainty.  This 
geographical  work  had  been  done  without  disaster,  without  physical  injury  to  any 
one,  and  for  its  prosecution  no  part  of  the  scientific  work  for  which  the  expedition 
was  formed  had  been  neglected  or  abandoned. 

The  programme  of  observations  had  been  carried  out  as  fully  as  instruments  and 
cirenmstances  wonid  permit,  and  during  the  two  years  there  had,  on  an  average,  been 
made  and  recorded  daily  fully  five  hundred  observations.  •  •  • 

In  aecordanoe  with  his  instmctions,  Fort  Conger  was  formally  aban- 
douod  on  the  9th  of  Angnst,  the  earliest  moment  at  which  Archer 
Fiord  could  be  crossed.  The  attempt,  even  at  that  early  date,  nearly  . 
caused  the  destt*netion  of  the  launch.  By  indomitable  energy  the  party, 
in  twenty  d^ys'  time,  with  their  boats  reached  Gape  Hawks,  at  the 
southern  extremity  of  Dobbin  Bay,  in  sight  of  Gape  Sabine.  They  had 
been  delayed  by  fog,  violent  gales,  densely  packed  floes,  and  at  one 
point  were  foar  days  embayed  by  new  ice.  Their  boats  were  almost 
hourly  in  danger  of  destmetion,  and  serious  nips  were  of  frequent  occur- 
rence. 

Of  the  Gape  Hawks  depot  taken  up  by  him,  Lieutenant  Oreely  sayS; 
•  «••••• 

The  depot  consisted  of  three  hundred  and  forty-two  pounds  of  stearine,  one  hundred 
and  sixty-eight  pounds  of  preserved  potatoes,  about  six  eallons  of  mm,  and  some  two 
hundred  and  fifty  pounds  of  bread.  Fully  nine- ten  the  of  the  bread  bad  spoiled  since 
oar  previous  visit,  and,  owing  to  the  grave  uncertainty  of  the  future,  the  entire  amount 
was  carefully  examined  for  such  as  was  serviceable,  and  a  considerable  quantity  of 
that  taken  was  so  mouldy  that  it  was  barely  eatable.  In  connection  with  subsequent 
events  it  may,  perhaps,  be  properly  stated  that  not  exceeding  a  hundred  pounds  more 
\>f  bread  could  possibly  have  been  selected  from  the  unserviceable  amount  left,  and 
all  of  this  was  permeated  and  covered  by  a  slimy,  green  mould,  which  rendered  the 
Imad  nnfit  for  any  one,  and  eatable  only  by  a  starvug  man. 
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To  BQppIemeDt  oar  small  amonnt  of  coal,  then  redaced  to  abont  four  hundred  ponndfti 
aU  the  casks  at  Gape  Hawks  were  broken  np  and  taken  on  the  launch,  to  be  osed  for 
steamine  purposes.  ^ 

We  left  Cape  Hawks  at  4.25  p.  m.  and  ran  sonthwest  nearly  an  hour,  finding  the 
old  ice  increasing  in  amount  and  in  places  cemented  thickly  together  with  young  ice. 
My  Judgment  at  the  time  of  the  situation  is  best  shown  by  a  literal  quotation  from 
my  journal  of  that  date :  *'  I  cannot  but  feel  that  we  are  now  in  a  critical  situation, 
not  knowing  what  can  be  depended  on.  Since  no  vessel  reached  this  point  in  1682 
and  1883  (to  this  time),  we  must  all  feel  an  uncertainty  as  to  the  party  for  our  relief 
being  at  Life-boat  Cove." 

•  »«•••• 

On  Aagast  28th  the  boats  were  beset  in  attempting  to  reach  Victoria 
Head  from  Cape  Hawks. 

On  September  IC^th  Lientenant  Greely,  abandoning  his  launch  and 
one  boat,  endeavored  to  reach  Cocked  Hat  Island,  about  eleven  miles 
distant.  Severe  gales  on  two  occasions,  when  they  were  almost  within 
reach  of  shore,  drove  them  into  the  middle  of  Kane  Sea,  and  only  after 
thirty  days'  exposure  on  the  moving  pack  did  they  succeed  in  reaching 
land  at  Eskimo  Point,  in  Baird  Inlet 

The  journal  of  Lieutenant  Lockwood  confirms  fhlly  the  statement  that 
Lieutenant  Oreely  persisted  in  his  purpose  to  reach  the  Greenland  coast 
from  the  drifting  ice-pack,  despite  the  unanimous  opinion  of  his  officers 
and  men  to  the  contrary^  and  that  he  attempted  to  reach  the  Ellesmere 
coast  only  when  the  action  of  the  elements  had  made  such  course  the 
only  practical  one.  Had  he  been  able  to  carry  out  his  plans  he  woald 
have  reached  the  Cape  York  natives,  where  he  could  have  wintered.  I 
had  expected  Lieutenant  Oreely  would  succeed  in  doing  this,  and  in  it 
was  my  hope  for  his  safety.  In  this  particular  only,  and  by  no  fault  of 
the  party,  has  it  failed  me  in  any  of  my  expectations. 

The  retreat  by  boats  from  Fort  Conger  to  Cape  Sabine  may  well  be 
called  the  most  remarkable  boat  journey  of  the  age,  and  well  justifies 
the  encomiums  passed  on  it  by  a  high  English  authority  on  AiA^tic  ice 
navigation,  as  a  journey  demanding  unusual  powers  of  executive  ability 
and  as  evidencing  remarkable  capacity  for  command.  The  route  along 
the  coast  was  three  hundred  miles  in  length,  but  the  tortuous  course 
followed,  necessitated  by  the  ice-conditions,  entailed  over  five  hundred 
miles'  travelling.  This  journey  was  made  through  straits  and  seas 
filled  with  ice  of  remarkably  heavy  character,  the  navigation  of  which 
is  always  most  dangerous,  and  frequently  destructive.  It  is  evident 
that  such  a  joarney  could  only  be  made  by  a  combination  of  prudent 
and  daring  measures,  by  the  result  of  which  the  commander  must  stand 
or  fall.  Whatever  inexperienced  critics  may  characterize  as  errors, 
it  none  the  less  follows  that  Lieutenant  Greely  brought  in  health  and 
Ntrength  his  entire  party,  and  in  safety  all  the  records  and  important 
Hcientific  instruments  connected  with  his  two  years'  work,  to  the  ap- 
|)ointed  place  at  Cape  Sabine,  and,  but  for  the  rashness  with  which  the 
^<  Proteus  ^  was  forced  into  the  ice,  the  entire  party  would  have  re- 
turned  in  health. 

Lientenant  Greely  outlines  the  condition  of  affairs  during  the  retreat, 
smd  at  the  time  of  landing,  as  follows : , 

The  general  conduct  of  the  party  during  the  exhauating  labor  neoessary  in  constmot- 
ing  Htone  huts,  ae  well  as  dnrins  our  dangerous  drifbon  the  ice-pack,  was  exceedingly 
cr«iditable»  It  was  but  natural  that  great  phyHical  sufferings,  from  lack  of  proper 
rsbelter,  continued  excessive  work,  aua  insufficient  food,  should  react  on  the  mind^ 
and  cause  muniiurs  and  discontent,  which  at  times  broke  into  indiscreet  remarks  ana 
reflections.  This  impropriety  was  only  on  the  part  of  a  few  members,  and  as  detailed 
in  the  attached  journals  of  Lientenant  Lockwood  (written  in  shorthand  at  the  time) 
and  Sergeant  Brainard.  Fortunately  the  party,  as  a  whole,  was  neyer  otherwise  than 
subordinate  and  united.    That  sabordination  had  been  our  safety  in  our  fonr  hnn- 
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died  miles  travel,  which  had  ended  in  the  party  of  twenty- five  landins  in  health  and 
strength,  with  records  and  instnunents  safe,  on  the  barren  coast  of  ElTesmere  Land. 
This  conrage,  ^ood  behavior,  and  loyalty  may  theoretically  seem  a  matter  of  oonrse 
in  the  common  interest,  which  could  be  subserved  only  by  nnity  and  harmony,  bat 
when  death,  starvation,  and  great  physical  suffering  impend,  the  temptation  fbr  the 
strong  to  appropriate  all  and  sacrifice  the  weak  is  certainly  very  great.    •    •    * 

The  preeervatjon  and  saccessful  transportatioD  of  his  records  and 
instraments  to  Gape  Sabine  resulted  from  Lieutenant  Greely's  fore- 
thought and  systematic  arrangement  of  them  to  this  end.  His  strong 
determination  to  save  these  doubtless  had  some  effect  in  producing  a 
corresponding  spirit  in  the  men,  as  evidenced  by  their  unanimous  action 
regarding  the  abandonment  of  the  pendulum.  Lieutenant  Greely  says : 
•  *••••• 

The  pendulnm  being  a  heavy  and  onmbersome  instrument,  I  informed  the  men  that 
while  the  saving  of  it  was  much  to  be  desired  from  the  value  of  subsequent  compara- 
tive observations,  yet  it  oould  not  weish  against  the  chances  of  any  man's  life,  and  tbat 
whenever  any  one  thought  his  life  enaangered  by  hauling  it,  or  any  one  insisted  on  its 
abandonment  I  would  do  so.  To  the  credit  of  the  party  no  man  ever  hinted  at  the 
abandonment,  and  most  of  them  were  outspoken  for  its  retention  to  the  last.    •    •    * 

Pending  report  of  men  sent  out  to  learn  the  condition  of  affairs  at 
Cape  Sabine,  winter  quarters  were  erected  at  Eskimo  Point. 

As  Lieutenant  Greely  had  abandoned  one  boat  on  September  12thy 
in  deference  to  the  unanimous  recommendation  of  his  officers  and  men, 
but  one  boat  remained,  preventing  any  movement  until  he  learned,  on 
October  9th,  that  three  other  boats  were  within  his  reach  on  the  same 
coast.  There  is  no  desire  on  the  part  of  the  Chief  Signal  Officer  to 
enter  into  any  detailed  discussion  of  certain  phases  connected  with  this 
expedition  which  have  engaged  the  public  attention,  and  unfortunately 
assumed  in  some  measure  a  form  of  controversy. 

Lieutenant  Greely's  report  is  confined  entirely  to  facts  which  were 
within  his  knowledge  while  at  Cape  Sabine,  and  -he  carefully  avoids 
committing  himself  to  any  theory  as  to  the  line  of  conduct  which  should 
have  been  followed  by  Lieutenant  Garlington  or  others. 

The  facts  in  this  report  speak  for  themselves,  and,  limited  as  they 
are  to  a  plain  statement  as  to  the  condition  of  affairs  and  the  effect 
produced  by  theni  on  his  future  action,  need  no  elaborate  treatment  or 
comment. 

The  following  extracts  from  his  report  covers  the  condition  of  affairs 
at  Cape  Sabine,  as  developed  on  his  arrival  there: 

The  9th  of  October  was  an  eventful  day  to  the  party ;  Sergeant  Rioe  returned  bring- 
ing ns  news.  He  brought  the  leooid  of  Lieutenant  Qarlington,  dated  July  24th  ( Ap- 
I^endixNo.  116),  which  informed  us  of  the  sinking  of  the  '*  rroteus"  on  the  24th,  and 
that  Lieutenant  Garlington  and  her  crew  had  gone  to  the  east  coast  to  communicate 
with  U.  8.  S.  *'  Yantic,"  or  a  Swedish  steamer.  Rice  discovered  three  caches ;  the 
English  one  of  two  hundred  and  forty  rations ;  the  Beebe  caobe  of  two  hundred  and' 
forty  rations ;  aggregating  four  hundred  and  eighty  rations;  and  the  wreck  cache, 
which,  from  Lieutenant  Garlinston's  report,  contained  five  hundred  rations  of  broad, 
sleeping-baffs,  tea,  and  a  lot  of  canned  goods.  The  record  further  said :  <' Cache  on 
Littleton  Island  and  boat  at  Cape  Isabella."  The  words  **  two  hundred  and  fifty  ra- 
tions" contained  in  Lieutenant  Garllngton's  copy  as  furnished  to  the  court  of  inquiry, 
was  not  in  the  original  record. 

The  modification  of  Lieutenant  Garlington's  reoord  is  referred  to,  as  the  record  left 
bad  an  important  bearing  on  my  subsequent  actions.  The  record  informed  me  of  the 
disaster  to  the  "Proteus,"  and  Lieutenant  Garlington's  positive  asciurance  that 
"  everything  within  the  power  of  man  to  rescue  my  party  would  be  done." 

His  declaration  that  he  left  for  the  east  coast  to  endeavor  to  open  up  communication 
and  pointed  out  that  if  the  **  Yautic  "  failed  him  a  Swedish  vessel  was  pKMMible,  were 
construed  as  conveying  to  me  in  the  strongest  terms  his  fixed  determination  to  re- 
turn to  Cape  Sabine  If  either  ^tei^oqier  wf^  fs^l^  \n  with,  iind  I  qou^  Iqo}/^  to  \i\n\  fof 
rpli^fj 
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Two  connes  were  open  to  me.  One  to  proceed  to  Cape  Sabine,  await  possible  as- 
sistance thus  promised,  and,  if  it  did  not  come,  to  cross  to  Littleton  Island  by  sledge 
lis  soon  as  tbe  cbannel  sboald  close. 

Those  who  are  inexperienced  in  the  vaiying  phases  of  Arctic  ice-conditions  cannot 
clearly  understand  why  Smith  Sonnd  crossed  in  whale-boats  during  July  should  be 
impossible  for  similar  boats  in  October.  In  July,  with  its  ever-present  sun,  Smith 
•Sound  is  generally  an  open  sea  free  from  ice,  but  in  October,  1883  it  was  filled  with 
floes  and  ground-up  ice,  continually  driven  about  by  heavy  tides  and  severe  stonna, 
while  the  scant  six-hour  sun  of  October  10th  disappeared  entirely  for  the  winter  only 
sixteen  days  later. 

Our  experience  of  the  previous  thirty  days  had  shown  the  impossibility  of  crossing 
the  upper  part  of  Smith  Bound,  owing  not  only  to  the  large  quantities  of  beavr  ice 
moving  southward,  but  particularly  on  account  of  the  prevalence  of  rubble  and  slash* 
ice,  among  which  young  ice  was  continually  forming,  which  would  neither  permit 
the  passage  of  a  boat  nor  bear  the  weight  of  a  man. 

Our  experience  had  been  somewhat  similar  to  those  of  naval  expeditions  under  like 
conditions.  The  drift  party  of  the  **  Polaris"  had  been  nnable,  in  that  channel  and 
in  sijE^ht  of  that  very  ipot,  to  make  land  but  a  few  miles  distant ;  failing,  says  the 
oiBcial  narrative,  '*  despite  the  most  ]>ersistent  efforts."  On  the  east  coast  of  Green- 
land tbe  crew  of  the  **  Hansa,"  in  January,  1870,  had  been  unable  to  reach  shore  but 
two  miles  distant,  although  their  lives  appeared  to  depend  on  their  success. 

Two  months  before,  to  a  day,  a  powerful  vessel  of  tbe  Navy  had  been  forced  out  of 
the  lower  and  less  dangerous  portion  of  this  sound,  owixig  to  the  dangers  of  its  navi- 
gation. 

Bv  extraordinary  exertions  and  fortunate  circumstances  we  had  been  able  to  make 
land  twelve  miles  off,  without  sacrificing,  as  did  one  of  these  parties,  their  entire  sci- 
entific collection. 

In  consequence  of  this  condition  of  affairs,  a  movement  to  Cape  Sabine  meant  a 
permanent  camp  until  relief  could  come  by  vessel  that  fall,  or  the  straits  freejcing 
over  to  permit  crossing  by  sledge.  The  aeoond  course  was  to  turn  oar  fiMses  home- 
ward, and  taking  the  second  boat  at  Cape  Isabella,  push  southward  to  Clarence  Head 
along  the  west  coast,  and  from  that  point  attempt  the  Cary  Islands,  where  we  would 
be  safe,  or,  the  ice-conditions  precluding  that  course,  in  desperate  strait,  push  still 
southward  in  the  hopes  of  being  able  to  cross  Jones  and  Lancaster  Sounds  and  reach 
Pond  Inlet. 

Smith  Sound,  from  Isabella  southward,  opens  like  a  £ui,  so  that,  necessarily,  the 
ice  spreading  in  early  fall  leaves  large  water-spaces,  which  freeze  over  at  a  very  late 
date,  if  at  au.  Durins  our  stay  at  Eskimo  Point,  the  ice  had  frequently  opened  up 
so  that  a  voyage  could  have  been  made  by  boat  to  the  southward,  and  bv  ship  across 
Smith  Sound  to  the  eastern  shore.  As  far  north  as  Cape  Isabella,  Smith  Sound  was 
navigable  for  ships  most  of  the  time  until  alter  November  4th.  In  short,  the  ice  was  a 
pack,  changing  with  every  wind  and  tide,  which  was  fringed  with  young  and  slush- 
ice,  though  in  general  not  of  a  heavy  character. 

The  prevailing  sentiment  of  the  party  plainly  favored  a  movement  to^Cape  Sabine, 
where  all  poosible  help  was  pledgea,  and  I  decided  on  my  own  responsibility  to  move 
to  that  pobit,  reluctantly  tnminff  my  baek  to  the  soathem  trip,  which  imght  have 
involved  the  entire  destruction  of  the  party  or  have  seouied  its  ultimate  safety. 
•  •••••• 

This  report  of  fiBMSts  confilrms  the  opinioo  alieady  pat  forth  by  the 
Chief  Signal  OflScer  in  his  statement  to  the  Proteus  Court  of  Inquiry, 
that  the  record  left  at  Sabine,  holding  out  promises  of  assistance,  had 
an  important,  if  not  disastrous,  effect  upon  Lieutenant  Oreely's  sub- 
sequent action,  since  these  promises  were  not  fulfillled,  but  led  to  a 
false  security.  It  also  confirms  the  soundness  of  the  Chief  Signal 
Officer's  judgment  in  recommending  an  autumn  expedition  in  1883. 
The  terms  of  Lieutenant  Greely's  report  show  that  Smith  Sound,  as  far 
northward  as  Cape  Isabella,  was  navigable  into  the  early  days  of 
November. 

It  is  further  dearly  shown  why  Smith  Sound  could  not  be  crossed  by 
Lieutenant  Greely,  and  what  has  been  overlooked  by  many  is  pointed 
out,  that  he  had  four  boats  within  reach  in  the  neighborhood  of  Cape 
Sabine. 

As  regards  the  small  depot  at  Isabella^  extraordinary  exertions  were 
made  to  secure  it,  and  it  was  brought  m  November  to  the  middle  of 
Saird  lole^  wbeir^  it  wm  »1^m4oi»^  U)  9»ye  the  life  of  a  frost-bittea 
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membciT  of  t^e  party.  Sergeant  Elison,  who  later  died  from  injuries 
received  in  tbat  journey.  A  similar  attempt  the  ensoing  April  re- 
sulted in  the  death  of  Sergeant  Bice. 

The  whole  report  shows  a  remarkable  hnsbanding  of  strength,  food, 
and  ftiel,  which  had  important  results  in  preserving  the  lives  of  the 
survivoris. 

The  spirit  of  courage,  subordination,  and  discipline  which  prevailed 
at  Sabine  among  the  party,  was  doubtless  due  to  Lieutenant  Greely's 
programme  of  systematic  living,  amusement,  and  occupation.  That 
he  was  ever  mindful  of  the  scientific  character  of  the  expedition  is 
shown  by  the  following  extract: 

•  •••••• 

On  the  4th  of  November  regalar  barometer  observationB  were  commenced,  from  a 
iMiTometer  abandoned  by  Lien  tenant  Garlington  at  Ci^^  Sabine,  and  theae  observations 
were  made  everv  fonr  hours  from  7  a.  m.  to  7  p.  m.,  nntfl  the  instrnment  was  broken, 
abont  tSiree  weelcs  before  the  fl  .'al  rescue  of  the  party.  Gaps  in  the  record  necessarily 
occurred  towards  the  latter  part  of  the  time,  owing  to  the  diminishing  strength  and 
deaths  of  the  observers.  During  the  winter  months  of  total  darkness  the  thermometer 
was  rarely  read,  except  at  11  a.  m.,  as  I  was  un willing  to  subject  any  member  of  the 
X»arty  to  unnecessary  exposure,  even  in  the  scientific  interest  of  the  expedition. 

•  •  «  •  •  *  • 

The  last  temperature  and  weather  observations  were  made  forty  hours 
before  the  rescue. 

The  flict  that  the  centre  of  Smith  Sound  remained  open  the  entire 
winter  prevented  any  crossing  by  sledge  to  the  eastern  coast,  but  an 
attempt  was  made  to  communicate,  which  resulted  as  follows : 

•  ••*••• 

On  February  6th  Sergeant  Bice  and  Jens  returned  about  2  p.  m.,  weU,  but  thor- 
oughly exhausted,  especially  the  Eskimo.  Sergeant  Rice  reported  that  open  water 
estenaed  from  ten  miles  off  Wade  Point  and  a  mile  off  Brevoort  Island,  as  fkr  north 
into  Kane  Sea  as  the  eye  could  reach.  At  no  time  was  the  Qreenland  shore  visible. 
Th«^  was  much  moving  ice.  with  dense  water-clouds  alons  the  edge  of  the  fast  ice. 
He  thought  he  reached  a  point  as  fhr  south  as  Littleton  Island,  and  about  ten  miles 
distant.  The  two  men  suffered  very  much,  as  may  be  supposed,  the  temperature  be- 
ing firom— 18°  to— 36<^,  with  one  severe  storm.    •    •    • 

Late  in  March  Lieutenant  Oreely,  in  hopes  of  obtaining  game  trom 
Alexandra  Harbor,  some  twenty-five  miles  westward  of  Gamp  Olay, 
selit  Private  Long  and  an  Eskimo  to  that  point.  A  thorough  search 
showed  that  no  game  had  wintered  there  that  season. 

During  this  trip  Private  Long  reached  a  point  which  enabled  him  to 
eirtend  the  southern  part  of  Hayes  Sound  some  twenty  miles  ftirther 
to  the  westward  than  ever  before  known.  With  a  view  to  this  work. 
Lieutenant  Oreely  had  carefully  instructed  Private  Long  before  the 
trip,  in  order  that  such  journey  might  not  be  fruitless  in  contributing 
to  the  object  for  which  the  expedition  was  planned.  The  spirit  which 
animated  the  expedition  in  regard  to  scientific  work  is  shown  by  the 
following  extract : 

•  •••••• 

The  variability  of  spirits  and  the  indomitable  courage  of  the  party  were  evidenced 
by  Sergeants  Brainara,  Jewell,  and  Israel  volunteering  to  go  into  Hayes  Sound  for 
geographical  explorations  in  May  in  case  Long  succeeded  in  obtaining  game,  and  later 
the  doctor  added  his  name.  I  had  talked  much  of  sending  a  party  into  that  sound  in 
Hay  for  the  purpose  of  exploration,  more  to  encourage  uie  men  than  for  any  other 
purpoto,  and  such  discourse  and  planning  appeared  to  nave  borne  good  fruit.    *   •    • 

During  the  autumn  several  small  seals  were  obtained,  in  March  nearly 
a  hundr^  pounds  of  birds,  and  in  April  a  young  bear.  This  meat,  to- 
gether with  about  twelve  hundred  pounds  of  shrimps  and  sea-we^ 
(largely  obtained  by  Sergeant  Brainsu^d)  and  the  addition  of  the  seal- 
skin clothing,  saxifrage,  and  such  roche  de  tripe  lichens  as  could  be 
gathered,  supplemented  their  food  supply. 
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One  deatli  from  disease  occnrred  in  Jannary,  followed  by  maDy  deaths 
of  starvation  in  May,  which,  checked  by  the  capture  of  the  bear,  com- 
menced again  the  middle  of  May,  and  continaed  to  the  end. 

Where  the  facts  in  the  case  have  made  it  incumbent  on  Lieutenant 
Oreely  to  mention  breaches  of  discipline  and  misbehavior  on  the  part 
of  any  member,  the  moderate  and  impartial  tone  taken  by  him  cannot 
but  be  remarked.  When  the  sense  of  official  duty  has  not  required 
expression,  he  has  spoken  kindly  or  not  at  all,  but  has  left  all  unim- 
portant matters  to  be  described  in  the  journals  of  Lieutenant  Lockwood 
and  Sergeant  Brainard,  as  he  well  says,  ^'  by  a  dead  and  by  a  living 
witness." 

In  connection  with  the  last  year.  Lieutenant  Oreely  says : 
•  •••••• 

In  regard  to  the  general  conduct  of  the  expedition  dnrins  the  year  after  leaving 
Fort  Conger,  any  impartial  critic  mast  speak  of  it  in  terms  of  commendation.  Cour- 
age, patience,  and  fortitude  characterized  all,  both  living  and  dead.  If,  in  a  few 
cases,  impatient  spirits  save  expression  to  indisoreet  and  insubordinate  utterances, 
yet  such  feelings  vented  themselves  in  vrords,  without  demoralizing  the  party  oc 
weakening  the  bonds  of  discipline  which  united  us  as  a  whole. 

As  to  cases  where  men  were  guilty  of  appropriation  of  the  food  of  others  to  them- 
selves, I  bear  in  mind  now,  as  then,  the  sreat  temptation  which  slowly  starving  men 
must  experience  when  food  is  within  their  reach,  "nie  spirit  of  conciliation  and  for- 
bearance which  I  so  long  exercised  while  such  a  policy  seemed  possible  without  fatal 
results,  was  followed  by  the  execution  of  Private  Henry,  which  the  exigency  of  the 
case  demanded.  I  attach  herewith,  as  appropriate  appendices,  the  orders  in  the  case, 
as  well  as  a  previous  report  to  the  honorable  the  Secretarv  of  War,  and  his  reply 
approving  my  course  in  the  matter.  (See  Appendices  128, 131, 132,  and  133. )  It  was 
only  after  repeated  thefts  that  this  terrible  retribution  fell  upon  Henry.  The  execu- 
tion was  regarded  byjne  simply  in  the  light  of  a  self-defense  for  the  remnant  of  my 
party  and  mvself.  While  deeming  the  punishment  merited,  I  appreciated  fully  the 
tremendous  temptation  it  was  to  a  man  like  Henry  (who  was,  as  he  acknowledged 
himself,  devoid  of  moral  principles)  to  take  that  which  was  before  him,  and  wmch 
would,  in  a  measure,  satisfy  him  physically. 

As  to  other  matters  which  have  engaged  an  undue  share  of  public  attention,  while 
having  no  official  knowledge  of  the  lacts  in  the  case,  yet  the  responsibility  for  action 
in  connection  with  such  an  expedition  rightfully  and  properly  rests  upon  the  com- 
manding officer. 

In  assuming  the  responsibility  in  that  connection,  I  know  of  no  law,  either  human 
or  divine,  which  was  broken,  and  so  do  not  feel  called  on  as  an  officer  or  a  man  to 
dwell  longer  on  such  a  painful  topic. 

In  Appendix  No.  134  will  be  found  the  dates  and  causes  of  death  of  the  various 
members  of  the  expedition. 

I  should  be  ux^ust  to  the  dead,  whose  arduous  labors,  heroic  endurance,  and  un- 
flinching determination  advanced  the  national  ensign  into  an  unparalleled  latitude, 
carried  out  the  programme  of  international  scientific  observations,  inoreased'perhaps 
in  an  unequalled  degree  in  this  century  our  knowledge  of  the  physical  characteristics 
and  configurations  of  polar  lands,  and  who,  more  tnan  all,  in  the  most  remarkable 
boat  Journey  of  the  age,  brought  safely,  at  the  price  of  great  bodily  suflfering  and 
diminished  chances  of  life,  through  a  dense  polar-pack,  these  records  to  a  point 
whence  they  would  eventually  reach  the  world.  They  died  for  that  end,  and  should 
mot  be  forgotten. 

It  would  be  equally  unjust  not  to  mention  the  services  of  the  living.  The  lack  of 
precedent  forbade  the  War  Department  from  confirming  appointments  and  promotions 
made  by  me  in  the  exigencies  of  my  position.  The  necessity  of  maintaining  the  dig- 
nity of  tbe  service  likewise  interfered  to  their  detriment  when  public  interest  was  m 
a  way  of  rewarding  them  with  moderate  fortunes, 

Two  of  these  men,  Hospital  Steward  Henry  Biederbick  and  Sergeant  J.  B.  Fred* 
erick,  have  been  discharged  the  service  on  surgeon's  certifici^te  of  disability  j  and  ii| 
a  maimed  condition  are  adyenti^ring  t^he  gain  of  their  livelihood.  The  thne  remain- 
ing are  now  members  of  the  Signfi^l  beryice,  on  i^ppUcation  of  tl^e  Chief  Si^pi^l  Officer. 
As  a  reward  in  some  way  commensurate  with  the  successful  wprk  done  by  them,  ffn4 
the  extraordinary  sufferinf^  entailed  througli  no  fault  of  their  own,  I  respectfully 
recommend  that  their  Arctic  services  mav  be  consifiored  as  rendering  all  these  men 
eligible  for  appointment  to  the  retireii  list  of  tlfe  Am^y,  ^s  of  thp  gn^es  of  sign^ 
gprgeants  and  hospital  stewfu^. 

f'f't  t  f  f  9 
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Begarding  Lieutenant  Greely,  the  Chief  Signal  Officer  trusts  that 
proper  recognition  may  be  taken  of  his  services  by  renewal  and  passage 
of  the  bill  reported  favorably  at  the  last  session  of  Congress  with  a  view 
to  his  becoming:  assistant  to  the  Chief  Signal  Officer.  A  good  war  rec- 
ord, wounds,  and  twenty-four  years'  honorable  service  (seventeen  in 
connection  with  this  corps),  apart  from  his  remarkable  Arctic  service, 
entitles  him  to  this  consideration.  His  present  physical  condition  pre- 
cludes active  cavalry  service,  and,  under  present  prospects,  relieved 
by  law  from  signal  duty,  he  would  go,  after  a  quarter  of  a  century's 
service,  to  the  retired  list,  a  lieutenant.  •  His  loss  would  be  a  misfortune 
to  the  Signal  Corps,  with  which  he  has  distinguished  himself,  and  to 
the  successful  organization  and  perfection  of  which  he  has  materially 
contributed.  The  experience  of  the  past  year  emphasizes  the  impor- 
tance of  a  field  officer  as  assistant  to  the  Chief  Signal  Officer.  Under 
present  arrangements  any  absence  of  the  Chief  Signal  Officer  results 
in  the  administration  of  the  bureau  by  the  Disbursing  Officer,  who 
necessarily  sui)ervi8es  and  authorizes  his  own  disbursements.  The 
debt  still  due  both  the  dead  and  the  living  of  the  International  Polar 
Expedition,  led  by  Lieutenant  Greely,  which  so  perfectly  performed 
all  its  work,  it  is  believed  the  country  is  anxious  and  ready  to  meet, 
and  it  is  hoped  that  no  question  as  to  the  faults  of  others,  and  for 
which  they  are  not  responsible,  may  prevent  so  just  a  purpose.  Fit- 
ting recognition  is  due  the  memory  of  Lieutenant  Lockwood,  who  so 
heroically  carried  the  ensign  of  his  country  further  into  the  mysteries 
of  the  North  than  any  other  was  ever  carried.  Promotion  to  Lieuten- 
ant Oreely  and  Sergeant  Brainard,  whose  pathetic  stories  are  now 
ready  for  the  world,  and  whose  records  of  efficiency,  courage,  and  gen- 
erosity are  all  that  highest  manhood  could  make  them,  should  be  quick 
and  fitting,  while  the  four  remainiug  survivors  should  be  put  upon  the 
list  of  public  servants  whose  accomplished  work  entitles  them  to  pub- 
lic support. 

Lieutenant  Bay,  having  completed  the  work  for  which  he  was  de- 
tailed, promptly  asked  to  return  to  his  regiment.  An  officer  of  the 
line,  witiiout  special  training  for  the  delicate  duties  imposed,  Lieuten- 
ant  Bay  executed  his  trust  with  great  fidelity  and  efficiency,  showing 
throughout  the  best  qualities  of  a  gentleman  and  soldier. 

APPB0PBIAII0N8. 

The  limited  appropriation  for  the  support  of  this  service  during  the 
last  fiscal  year  left  it  in  a  crippled  condition,  and  I  have  not  been  able 
to  fully  meet  the  demands  for  special  reports  and  weather  forecasts 
from  tiie  various  sections  of  the  country.  The  service  has  been  main- 
tained and  good  result  secured,  but  it  has  been  impossible  to  carry  on 
the  full  work  of  this  bureau,  while  a  slight  increase  in  the  appropria- 
tion would  have  enabled  me  to  more  fully  disseminate  the  information 
collected  at  this  office,  thus  securing  greater  benefits  to  the  people. 

The  number  of  stations  for  the  display  of  cautionary  signals  on  the 
lakes  should  be  increased  to  meet  the  demands  of  chose  interested  in 
lake  navigation,  and  the  necessary  funds  supplied,  which  will  enable 
me  to  keep  these  stations  open  at  night.  The  cotton-region  reports 
should  be  made  continuous,  but  the  meagreness  of  the  appropriation 
for  this  branch  of  the  service  prevented  me  from  commencing  this  sys- 
tem of  report  before  May  1st. 

The  appropriation  laws  of  the  last  three  fiscal  years  were  framed  under 
th^  ^^pres8|^4  1^^^]^  Qf  Qop^ess  tp  sepf).rate  tl^e  appropr|gktion  for  tbi9 
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service  from  those  made  for  the  support  of  the  Army.  From  its  organi- 
eation  antil  recently,  the  Signal  Service  has  been  provided  for  as  a 
part  of  the  Army.  The  military  daties  of  the  corps  are  strictly  per- 
formed, the  battalion  is  organized  and  under  drill,  and  ready  for  the 
performance  of  its  proper  duties  in  time  of  war. 

The  meteorological  work  performed  by  the  Signal  Service  had  its 
origin  and  development  in  the  War  Department,  and,  besides  being 
by  that  right  a  part  of  it,  it  is  the  most  valuable  feature  of  Army  work 
in  time  of  peace,  and  it  is  now  recommended  that  while  the  items  of 
appropriation  for  the  service  remain  separate  and  specific,  they  be  made 
as  a  part  of  the  appropriation  for  the  Army. 

Referring  to  the  appropriations  for  the  fiscal  year  ending  June  90, 
1886,  I  desire  to  call  especial  attention  to  the  fiiot  that  the  estimates 
submitted  have  been  prepared  with  great  care,  and  cover  only  the  abso- 
lute needs  of  this  service  which  experience  has  demonstrated  should 
be  provided  for,  if  it  is  the  intention  of  Congress  to  maintain  the 
work  of  this  bureau  on  an  efOicient  basis.  If  such  is  not  the  inten- 
tion, then  the  appropriation  of  anything  is  wasteful.  The  people  de- 
mand an  equivalent  return  for  their  money,  and  by  inadequate  and 
ambiguous  appropriation  laws,  resulting  in  a  crippled  condition,  the 
Signal  Service  has  been  unable  to  satisfy  the  wants  of  the  agricultural, 
commercial,  and  general  interests  of  the  country.  No  other  bureau  or 
department  of  the  Qovemment  is  so  hampered  by  provisos  as  is  this, 
and  as  the  various  branches  of  work  of  the  service  are  inseparably 
connected  one  with  the  other,  and  all  contingent  upon  ample  appro- 
priations, it  follows,  that,  while  in  some  items  the  amounts  asked  have 
been  given,  yet  the  omission  to  appropriate  in  some  other  item  has 
resulted  in  the  failure  of  both,  as  one  could  not  be  utilized  without  the 
assistance  of  the  other. 

The  appropriation  for  ftael  is  not  sufficient  for  our  stations,  many  of 
which,  in  the  extreme  northwest  country,  require  fires  nearly  the  en- 
tire year,  and  in  those  latitudes  the  cost  of  fuel  is  proportionately  high ; 
the  officers  of  the  corps,  and  those  doing  duty  therewith,  have  been 
allowed  (as  are  all  officers  of  the  Army),  by  paragraph  1851,  Army 
Regulations,  to  purchase  fuel  at  a  fixed  rate,  the  Government  paying 
the  difierence,  but  by  the  insufficiency  of  the  appropriation  for  the  fiscal 
year  1885  this  privilege  has  been  denied  to  them  for  a  portion  of  the 
time,  and  by  the  failure  to  insert  the  necessary  proviso  in  the  appro- 
priation acts  for  1886  they  have  been  entirely  deprived  of  this  legal 
privilege,  thus  enacting  an  unjust  discrimination  against  the  offioei*s  of 
this  corps  and  those  doing  duty  therewith. 

The  estimate  for  maps  and  bulletins  should  be  favorably  considered, 
and  the  amount  asked  be  appropriated,  for  it  is  this  appropriation 
which  furnishes  the  means  by  which  the  investigations  of  this  service  are 
presented  to  the  public,  and  a  cutting  off  of  any  portion  of  the  amount 
estimated  for  will  entail  not  only  embarrassment  but  oftentimes  com- 
plete failure  in  the  dissemination  of  such  information  as  the  public  de- 
mands from  this  service. 

The  total  amount  of  the  deficiencies  for  the  fiscal  year  ending  June 
30, 1886,  is  •396,167,  of  which  $300,000  are  for  the  purchase  of  a  site 
and  the  erection  thereon  of  a  fire-proof  building  for  offices  suitable  for 
the  uses  of  the  Signal  Service,  and  it  is  especially  urged  that  this  par- 
ticular item  may  receive  favorable  consideration,  as  well,  of  course,  as 
all  others. 

It  is  also  respectfully  suggested  that  the  Secretary  of  War  recom- 
mend the  additioo  of  the  following  clause,  vias:  *<And  except  such 
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soma  (not  to  exceed  •3,000)  and  except  saoh  eervices  as  the  Secretary 
of  War  may,  in  his  judgment,  deem  necessary  for  the  best  interests  of 
all  concerned,"  to  the  proviso  in  the  Army  bill  which  prohibits  the  use 
of  any  money  appropriated  for  other  parts  of  the  Army  by  or  for  the 
Signal  Corps. 

iSlotaMiif  0f  amc/umU  appronriaUd  far  the  tuppart  of  the  Signal  Strvioe^  U,  8.  Army,  far 


tppropriaiad  for  the  tuppart  of  the  Signal  Strvioe^  U,  i 
Aa  JUeal  year  ending  Jnna  30,  1885. 


Legislatiyey  executive,  and  Jndioial: 

Segolar  olerks,  meaeengen,  Slq $10,660  00 

Scientific  experts,  clerks,  Ao 45,000  00 

Poitage  stampsy  postal  union  oonntnes,  aUottod  by  Secretary  of 

War , 1,080  00 

Stationery  allotted  by  Secretary  of  War 3,583  34 

Bent  of  buildings  for  Signal  Office 7,000  00 

Contingent  expenses  allotted  by  the  Secretary  of  War 7, 017  49 

Total 74,340  83 

Sondry  ciyil  expenses : 

Obasrvation  and  report  of  storms— 

Manufacture,  purchase,  and  repair  of  instruments |5, 500  00 

Telegraphing  reports 136,000  00 

Expenses  storm  signals 10,000  00 

Cotton-belt  reports 7,000  00 

Connection  life-saying  stations 5,500  00 

Instrument  shelters 8,000  00 

Bents,  Ac,  of  offices  outside  of  Washington 40,000  00 

BiverAudflood  reports : 10,000  00 

Maps  and  buUetins 25,000  00 

Total 241,000  00 

Maintenance  and  lepair  of  military  telegraph  lines 924, 000  00 

Stations  on  Nantucket  Island 40,000  00 

Pay,  ^te.,  of  the  Signal  Corps : 

Pay  of  officers $30,500  00 

Pavof  enUstad  men 200,000  00 

Mileage  to  officers 5,000  00 

Pay  of  contract  surgeons 1,200  00 

Commutation  of  quarters  to  officeiB 8,208  00 

Cost  of  telegrams 250  00 

Total "245,158  00 

Sabsistence  Department : 

Subsistence  and  commutation  of  rations,  Signal  Corps tl55, 000  00 

Total 155,000  00 

Quartermaster's  Department : 
Begular  supplies- 
Fuel 16,200  00 

Commutatioo  of  fuel,  at  fO.OO  per  month 23,760  00 

Commntation  of  fuel,  at  $8.00  per  month 23,328  00 

Forage  for  mulea  and  horses /. 3,100  00 

Stationery 100  00 

Stoves,  and  repairs  to  heating  apparatus 600  00 

Lighto 300  00 

Straw  for  animals 217  00 

Straw  for  bedding 46  06 

Total , ^••,„..,,^ 67,651  OS 
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Sundry  oItII  ezpenseft— Continued. 
Incidental  ezpenaes — 

Horse  and  male  ahoes $500  00 

Blaoksmith's  and  other  tools 400  00 

Veterinary  aappliee 300  00 

Fire  apparatus,  disinfectants,  Slo 200  00 

Office famitnre,  FortMyer 100  00 

Total 1,500  00 

Interment  of  officers  and  men ^ $200  00 

Apprehension  of  deserters 120  00 

Transportation — 

Materials  andfonds t^,000  00 

Officers  and  men 8,875  00 

Means  of,mules 1,000  00 

Meansof,  harness -  130  00 

Means  of,  repairs  to 500  00 

Total -. 35.506  00 

Barracks  and  qnarters— 


Commutation  of  qnarters $84,106  00 

^  Work  and  supplies  at  Fort  Myer 1,500  00 

Work  and  supplies  on  hospitu 300  00 

Total 85,908  00 

Clothing,  camp,  and  garrison  equipage^ 

Six  wall  tents,  Ac :. $415  00 

Issues  in  kind 4,900  00 

Total 6,315  00 

Medical  Department: 

Medical  attendance  and  medicines,  officers  and  men,  Signal 

Corps t5,000  00 

Medical  attendance  and  medicines,  officers  with  Signal  Corps. .  100  00 

Medical  and  hospital  supplies,  Fort  Myer 700  00 

Medicines  from  depots,  Ac 1,000  00 

Biaterial,  repairs  to  hospital.  Fort  Myer : 200  00 

Total 1.. 7,000  00 

Printing  and  binding  allotted  by  the  Secretary  of  War,  about $40, 000  00 

Support  of  the  Army : 

Expenses  Signal  Senrice,  U.  S.  Army $5,000  00 

Grand  total 1,017,698  71 

Many  private  persons,  institutions  of  learning,  etc.,  purchase  their 
iristruments  through  this  ofBce,  because  of  the  advantage  afforded  to 
obtain  greater  accuracy,  by  having  the  instruments  compared  witih  our 
standards,  for  which  no  extra  charge  is  made.  Of  these  there  have 
been  purchased  two  hundred  and  ninety-three  instruments  at  a  total 
cost  of  •1,775.30. 

PBOPEBTT  AND  DISBUSSEMENTS. 

The  improved  methods  of  administering  the  duties  of  the  Property 
and  Disbursing  Division  of  this  office  have  continued,  with  gratifying 
results,  and  the  accounts  passed  the  scrutiny  of  the  accounting  officer 
of  the  Treasury  with  few  suspensions,  and  these  have  been  for  mere 
technical  informality.  All  vouchers  are  paid  by  checks  drawn  to  order, 
{^4  U^  1)0  Qf^  tQ  l^^fM^i  this  mode  being  considefe^  the  safest^  not 
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only  in  transmittiiig  money,  but  it  also  fnrnishes  the  assurance  that 
the  money  reaches  the  person  for  whom  it  is  intended.  All  reqnisitioDS 
are  carefully  scrutinized,  before  payment,  by  an  officer  other  than  the 
Property  and  Disbursing  Officer.  The  methods  of  verifying  and  settling 
accounts  in  this  bureau  are  those  prescribed  by  Army  Be^ations,  and 
are  identical  with  those  which  govern  in  the  Quartermaster's  Depart- 
meut  of  the  Army,  with  the  additional  check  that  these  accounts  pass 
the  scrutiny  of  the  Examining  Division  of  this  office  before  they  are 
submitted  to  the  accounting  officer  of  the  Treasury. 

The  service  has  been  economically  managed,  and  the  additional  care 
of  the  property,  which  is  widely  distributed  over  the  country,  has 
greatly  increased  the  work  of  the  division.  Under  the  preserit  rule, 
each  article  purchased  is  taken  up  on  a  property  report,  which  is  ren- 
dered quarterly  for  transmission  to  the  Third  Auditor  of  the  Treasury, 
so  that  there  is  not  one  article,  from  the  merest  trifle  to  the  most 
exjiensive  instrument  that  is  purchased,  but  what  is  carefully  reported 
to  the  accounting  officer  of  the  Treasury. 

The  experience  of  the  past  year  furnishes  additional  reasons  for 
renewing  my  recommendation  for  the  erection  of  a  fire-proof  building 
for  offices  suitable  for  the  uses  of  the. Signal  Service,  as  per  plans  and 
estimates  contained  in  Senate  Executive  Document  No.  152,  4dth  Con- 
gress, 1st  session.  The  buildings  now  occupied  by  this  service  are  in- 
secure and  unsafe  for  the  storage  of  valuable  Government  property. 

The  annual  report  of  Oapt.  S.  M.  Mills,  Fifth  Artillery,  Property  and 
Disbursing  Officer,  for  the  year  ending  June  30, 1885,  will  be  found  in 
Appendix  No.  68,  and  the  report  of  the  Examining  Officer  for  the  same 
period  is  given  in  Api)endix  No.  69. 

PX7BLIGATIONS. 

The  Monthly  Weather  Seview  of  the  Signal  Service  has  been  regu- 
larly published  during  the  year,  and  with  improvements  and  additions 
it  now  forms  one  of  the  most  valuable  productions  of  this  Service. 
Each  Eeview  contains  a  general  summary  of  the  meteorological  data 
collected  by  this  office  during  the  month.  The  introduction  gives  a 
brief  statement  of  the  weather  conditions  throughout  the  coun^,  and 
the  probable  effect  of  the  same  upon  the  agricultural  products  of  each 
section.  The  monthly  means  of  temperature  and  rainfall,  compared 
with  the  normal  temperature  and  average  rainfall  for  each  district,  are 
published  in  tabular  form.  Similar  tables  referring  specially  to  the 
cotton  region  are  given,  based  upon  cotton-region  reports.  These 
tables  are  increasing  in  value  ftom  year  to  year,  as  they  afford  means 
of  comparison  between  the  meteorological  conditions  and  their  probable 
effect  upon  the  crop. 

A  large  number  of  marine  reports  are  received  in  time  to  be  utilized 
in  tracing  storms  from  the  continent  over  the  north  Atlantic,  and  the 
probable  tracks  of  these  storms  are  given  on  the  monthly  charts  ac- 
companying the  Beview,  thus  affording  information  specially  valuable 
to  shipmasters. 

The  Monthly  Summary  and  Beview  of  International  Meteorological 
Observations  contains  a  summary  of  the  reports  published  in  the  Inter- 
national Bulletin,  and  a  general  discussion  of  the  meteorological  con- 
ditions prevailing  over  the  northern  hemisphere.  These  observations 
have  been  published  since  1873,  and  they  iumish  a  valuable  collection 
of  data  for  the  solution  of  the  gi*eat  problem  of  meteorology.  With  a  . 
view  to  economy  I  have  discontinued  the  publication  of  the  bulletin 
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and  sabstitated  a  large  daily  chart,  upon  which  the  data  is  presented 
in  graphic  form. 

The  annual  report  of  the  o£9oer  in  charge  of  the  Fact  and  Interna- 
tional Bulletin  Division,  in  which  these  publications  are  prepared,  will 
be  found  in  Appendix  No.  64. 

Work  has  been  continued  on  the  publicatton  known  as  the  Meteoro- 
logical Beoord,  and  by  special  authority  of  the  Secretary  of  War  ar- 
rangements have  been  made  for  the  issue  of  this  important  work  for  a 
single  year. 

This  publication  contains  a  revised  edition  of  the  tri-daily  bulletins 
and  charts  of  this  service,  and  affords  a  meteorological  record  of  es- 
pecial value  in  the  study  of- storm  movements  within  the  United 
States.  It  is  the  most  complete  work  now  issued,  and  it  is  recom- 
mended that  some  provision  be  made  for  its  regular  publication. 

The  following  Professional  Papers  of  the  Signal  Service  have  been 
published  during  the  year: 

XIY.  Charts  of  Relative  Storm  Frequency  for  a  Portion  of  the 
Northern  Hemisphere^ — J.  P.  Finley,  2d  Lieutenant,  Signal  Corps. 

XY.  Besearches  on  Solar  Heat  and  its  Absorption  by  the  Earth's 
Atmosphere. — Prof.  S.  P.  Langley. 

XYI.  Toronado  Studies  for  1884.^— J.  P.  Finley,  2d  Lieutenant,  Sig- 
nal Corps. 

The  following  Signal  Service  Notes  have  been  published  during  the 
year: 

XIII.  The  Relation  between  Magnetic  Storms  and  Northers  at 
Havana,  Cuba.— G.  E.  Curtis,  Sergeant,  Signal  Corps. 

XIY.  Physical  Observations  on  Board  the  Lady  Franklin  Bay  Ex- 
pedition of  1883. — W.  H.  Lamar,  jr.,  and  F.  W.  Ellis,  Sergeants,  Signal 
Corps. 

XY.  Biver  Floods  and  Danger  Lines  of  1882.— Prof.  H.  A.  Hazen. 

XYI.  The  EfEects  of  Wind  Currents  on  BainfUL-^.  B.  Curtis,  Ser- 
geant, Signal  Corps. 

XVII.  A  First  Report  upon  Observations  of  Atmospheric  Electricity 
at  Baltimore,  Maryland. — ^Park  Morrill,  Private,  Signal  Corps. 

XYIII.  The  Aurora  in  its  Belation  to  Meteorology. — A.  McAdie, 
Private,  Signal  Corps. 

XIX.  Beport  on  the  Tornado  of  August  28, 1884,  near  Huron,  Da- 
kota.— S.  W.  Olenn,  Sergeant,  Signal  Corps. 

XX.  Beport  on  Thunder-storms  of  May,  1884. — Prof.  H.  A.  Hazen. 
These  publications  are  based  upon  the  data  collected  by  this  office, 

and  contain  results  which  bear  directly  upon  the  current  work  of  the 
service.  It  is  therefore  recommended  that  some  provision  be  made  for 
the  continued  publication  of  papers  of  this  character. 

Appendix  No.  70  contains  the  report  of  the  officer  in  charge  of  the 
Publications  Division. 

PKBSONNEL. 

The  general  work  of  the  service  is  performed  by  twenty-one  officers, 
three  professors,  three  junior  professors,  five  hundred  enlisted  men,  and 
fourteen  civilian  clerks.  Under  the  provisions  of  an  act  of  Congress 
approved  July  7, 1884,  limiting  the  number  of  officers  to  be  detailed 
from  the  line  of  the  Army  as  acting  signal  officers.  Lieutenants  Caziarc, 
Ward,  and  Mans  were  relieved  by  S.  O.  No.  166,  dated  July  17, 1884, 
2d  Lieutenant  B.  M.  Purssell,  Signal  Corps,  U.  S.  A.,  was  assigned  to 
duty  July  19th,  relieving  Lieutenant  Casiarc,  as  officer  in  charge  of 
Correspondence  andBecords  Division ;  his  report  as  officer  in  charge  of 
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this  division  will  be  found  in  Appendix  No.  64.  2d  Lieutenant  F.  M. 
H.  Beall,  Signal  Corps,  TJ.  8.  A.,  was  assigned  to  duty  July  19th,  re- 
lieving lieutenant  F.  K.  Ward,  m  charge  of  Stations  Division. 

D^nder  the  provisions  of  an  act  of  Congress  approved  March  3, 1885, 
limiting  the  number  of  officers  to  be  detailed  from  the  line  of  the  Army 
as  acting  signal  officers,  Lieutenant  James  Allen,  an  indication  officer, 
was  relieved  from  duty  and  ordered  to  his  regiment  by  S.  O.  Ko.  142, 
dated  June  23, 1886;  Captain  S.  M.  Mills  and  Lieutenant  P.  H.  Bay 
were  relieved  from  duty  as  acting  signal  officers,  at  their  own  request, 
on  June  30th  and  June  20th,  respectively. 

Captain  F.  B.  Jones,  A.  Q.  M.,  was  detailed  by  the  Secretary  of  War 
as  acting  si^al  officer,  and  reUeved  Captain  S.  M.  Mills  of  his  duties 
as  Property  and  Disbursing  Officer  of  the  Signal  Service,  July  1, 1885. 

Sergeants  James  Mitchell  and  Frank  W.  Ellis  were  promoted  to  be 
2d  Lieutenants  in  the  Signal  Corps,  to  date  August  15, 1885,  after  hav- 
ing  passed  a  successful  competitive  examination. 

The  enlisted  men  of  the  service  were  distributed  as  follows:  one 
hundred  and  sixty-two  at  the  office  of  the  Chief  Signal  Officer  (since 
reduced  to  one  hundred  and  fifty,  and  will  be  still  ftirther  reduced) ;  on 
telegraph  lines,  ninety^seven;  at  Fort  Myer.  thirty-three;  and  at  Sig- 
nal Service  stations,  two  hundred  and  two,  leaving  six  vacancies. 

OBOANIZATION  OF  THB  SIGNAL  OOBPS. 

A  completed  organization  for  the  Signal  Corps  is  of  the  greatest  im- 
portance. By  retaining  the  experience  of  officers  who  have  served  for 
long  periods  in  this  service  great  economies  can  be  secured  each  year, 
serious  mistakes  can  be  avoided,  and  excellence  of  service  can  be  ob- 
tained in  no  other  way. 

The  entire  subject  of  reorganization  of  the  Signal  Corps  is  now  in 
the  hands  of  a  joint  commission  of  Congress  that  has  thoroughly  inves- 
tigated it,  and  their  t^port  may  be  looked  for  at  the  meeting  of  Con- 
gress. This  commission,  with  great  patience,  gave  the  ftiUest  oppor- 
tunity for  the  presentation  of  the  views  of  the  Chief  Signal  Officer,  and 
he  reasonably  expects  such  recommendations  to  Congress  as  will  result 
in  permanence  and  great  advantage  to  the  service,  in  which  he  hopes 
for  the  concurrence  and  aid  of  the  Honorable  Secretary  of  War.  The 
following  extracts  from  the  record  of  testimony  before  the  commission 
show  the  need  and  kind  of  organization  necessary,  and  wherein  it  is 
now  deficient: 


A  FIXED  ORGAiaZATION. 

The  neoemity  of  »  fixed  organization  is  the  same  as  in. any  other  military  body. 
Without  it  the  loss  of  experience  by  instmcted  officers  leaving  the  service  is  a  con- 
stant aoarce  of  weakness,  and  loss  in  money  as  well  as  experience. 

The  saving  of  money  wliere  well-matnred  experience  is  applied  in  the  disbursement 
of  large  sums  (a  million  dollars  a  year  in  the  Signal  Service)  bears  abont  the  same 
relation  to  its  disbursements,  when  done  by  temporary  details,  as  the  bnildinff  of  a 
bonae  with  inexperienced  mechanics  does  to  building  it  with  thoroughly  trained  men 
who  know  their  business. 

The  saving  by  the  legislation  I  have  recommended,  that  is.  bjr  giving  a  permanent 
corps,  would  many  times  pay  the  cost  of  salaries,  and  in  discipline  and  organization 
it  is  absolutely  necessary.  Now,  when  an  officer  is  derelict  and  discipline  becomes 
neceseaiy,  he  asks  to  Join  his  regiment,  which  is  granted,  and  he  is  not  onlv  lost  to 
my  service,  but  an  example  of  my  want  of  power  to  enforce  discipline  is  shown  to 
those  who  remain. 

The  want  of  such  a  corps  is  felt  every  day  and  it  is  hoped  that  Congress  will  no 
longer  withhold  its  benefttsi  leaving  it  alone,  of  all  services  in  the  Anny,  weakened 
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and  eoDbarrassed  by  the  want  of  organization.  This  is  one  of  the  ways  in  which 
economy  and  efflciency  can  be  secured  bv  legislation,  and  the  other,  as  refers  to 
economy,  is  to  build  an  office  for  the  Signal  Service,  and  the  saving  in  rents  will  be 
greater  than  the  value  of  the  money  it  will  oost. 

A  military  organization  is  required  because,  to  do  our  work,  the  military  habit  is 
necessary,  i  hat  is,  unquestioned  obedience,  promptness,  and  accurate  methods  of  work. 
We  must  have  this,  and  the  military  method  is  the  only  means  ever  devised  by  which 
this  can  be  accomplished. 

.  By  other  methods  obedience  and  promptness  are  not  so  certain,  and  while  we  might 
get  it  in  tho  msjonty  of  cases,  yet  there  would  betimes  when  the  continuity  of  our  work 
would  be  destroyed  by  want  of  promptness,  or  disobedience  of  orders.  When  exaet 
work  is  required,  depending  upon  the  absolute  direction  of  others,  it  has  been  the 
custom  of  the  world  always  to  employ  the  military  plan,  and  no  other  has  ever  been 
found  so  competent. 

The  Articles  of  War  and  Regulations  of  the  Army  add  botli  to  the  vigor  and  effl- 
(.icucy  of  the  Signal  Service,  and  it  is  that  fact  alone  which  enables  us  to  always  be 
Hiire  of  getting  prompt  reports,  enabling  us  to  make  our  predictions  in  minutes,  where 
the  civU  bureaus  of  Europe  take  hours,  giving  our  bureau  a  prominence  over  all 
others. 

These  reasons  of  time,  and  the  use  of  delicate  instruments,  require  training  and 
lolig  practice,  and  especially  the  absolute  dependence  on  specific  time  apply  in  such 
force  to  no  civil,  and  no  other  military,  bureau. 

The  necessity  for  grades  of  rank  in  every  military  organization  has  been  recognized 
from  time  beyond  record.  It  is  the  prime  condition  of  their  wholesome  exi^<ence. 
These  grades  are  all  there  is  for  the  ambition  of  military  men  to  look  ahead  to,  it  cor- 
icsponds  to  the  regular  forward  steps  men  look  for  in  all  walks  of  life;  and  without 
increased  rank  with  age,  a  permanent  military  organization  would  have  within  it  the 
conditions  of  its  own  infirmity  and  inferiority,  and  no  good  man  would  remain  in  it; 
Ht  present,  there  is  no  promotion  provided. 

Our  meteorological  work  all  depends  upon  an  accurate  and  continuous  record. 
Without  both  of  these  conditions  the  work  is  valueless.  To  get  these  conditions, 
observers  roust  be  carefully  trained,  and  must  be  held  with  an  absolute  control.  This 
makes  a  military  organization  indispensable. 

The  gathering  of  these  series  is  traditionally  military  work,  and  all  that  is  of  much 
value  has  been  aone  under  some  form  of  military  organization.  Our  own  is  the  first 
in  extent  Und  value,  and  was  begun  about  1820,  by  the  Medical  De]^artment  of  the 
Army.  It  has  been  kept  up  ever  einoe^and  fifby-two  of  the  post  hospitals  still  report 
to  UH,  and  give  us  valuable  reports.  The  next  in  value  is  by  the  English  ordnance. 
Then  comes  those  of  the  religious  orders,  the  monasteries,  and  they  have  what  cor- 
responds to  a  military  control  of  the  strictest  kind,  which  has  enabled  them  to  secure 
unbroken  series.  But  our  own,  by  the  Signal  Service,  in  the  past  fifteen  years,  is 
unique,  and  of  many  times  the  value  of  all  the  other  series  combined. 

Tb(*ro  can  be  no  doubt  that  there  will  be  a  loss  of  efficiency  by  a  transfer.  Efficiency 
\h  now  as  high  as  can  be  reasonablv  expected,  and  any  change  can  but  lower  it,  while 
to  transfer  tiie  work  will  practically  destroy  the  corps,  as  only  its  work,  and  not -the 
men,  can  be  transferred,  leaving  its  future,  at  best,  an  experiment  of  very  uncertain 
success. 

The  rules  governing  it  are  the  development  of  fifteen  years,  are  of  a  purely  military 
nature,  and  will  not  suit  a  civilian  organization.  In  fact,  very  much  that  we  have 
done  in  the  way  of  organization  and  plan,  which  has  cost  all  these  years  of  labor  and 
money,  and  which  has  given  such  eminent  satisfaction  everywhere,  will  be  lost.    The 

country  is  satisfied  and  there  is  no  call  for  its  transfer. 

•  «  •  •  »  •  • 

The  work  is  now  done  much  more  economically  than  it  could  be  by  a  civil  organiza- 
tion. It  is  a  well-known  fact  that,  except  in  the  highest  grades,  military  wages  the 
world  over  are  less  than  any  bther,  and  especially  less  than  in  the  civil  public  service. 

This  is  due  largely,  especially  in  republics,  to  a  fixedness  of  service  and  removal 
from  personal  and  political  fluctuations. 

We  now  pav  $65  and  |I00  a  month,  when  a  like  grade  of  men  in  civil  employment, 
and  who  are  less  educated,  receive  $100  and  $150.  The  latter  figures  would  certainly 
rule  in  a  civil  service. 

The  chiefs  of  our  offices  in  large  cities  are  now  most  efficient,  and  do  the  work  as 
sergeants,  with  the  pay  of  say,  $1,200  a  year.  Under  civil  service  rule  these  plaoes 
would  certainly  be  magnified  to  correspond  with  chiefs  of  the  other  public  offices  by 
which  the  Signal  Office  is  surrounded,  until  the  pay  would  be  three  or  four  times  as 
great  as  now. 

The  work  of  the  men  at  Signal  Service  stations  extends  through  seventeen  .hours 
of  the  twenty-four.  This,  while  in  the  military  service,  counts  as  no  extra  time,  and 
the  men  sleep  between  hours;  in  the  civil  service,  under  the  law,  it  will  count  for 
more  than  two  days,  resulting  finally  in  the  employment  of  two  men  to  do  the  work 
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now  done  by  ouo.  These  are  the  sonrceB  of  additional  cost  that  can  be  foreseen,  and 
there  is  no  doubt  but  finally  the  cost  of  doinff  the  same  work  now  done,  and  which 
oertainly  will  be  contiuued,  will  cost  double  what  it  now  does. 

By  the  Chairman  : 

Q.  This  goes  on  through  the  entire  yearf 

A.  For  thre^  hundred  and  sisty-iive  days,  Sundays  and  holidays.  I  do  not  know 
that  this  has  come  to  the  attention  of  the  commission,  but  it  is  a  very  important 
factor. 

There  is  no  doubt  but  these  two  legal  days,  more  than  sixteen  hours,  would  be, 
under  a  civil  organization,  a  legal  claim. 

LEGISLATION  NEEDED  BY  THE  SIGNAL  SERVICE. 

To  be  added  to  the  Signal  Corps,  with  rank  and  pay  of  ofBcers  of 
like  grade  of  cavalry — 

1.  One  colonel. 

2.  One  lieutenant-colonel. 

3.  One  major  and  disbursing  officer. 

4.  Eight  captains ;  and  the  second  lieutenants  of  the  Signal  Corps, 
after  eight  years  of  service  as  second  lieutenants,  may  be  appointed  by 
the  President  first  lieutenants :  and  after  fourteen  years'  service  as 
lieutenants,  may  be  appointed  oy  the  President  captains.  And  the 
one  hundred  and  fifty  sergeants  of  the  Signal  Corps  shall  be  composed 
of  three  classes :  twenty-five  of  the  first  class,  who  shall  have  the  pay 
proper  of  $50  a  month ;  fifty  of  the  second  class,  who  shall  have  the 
pay  proper  of  $40  a  month ;  and  seventy -five  of  the  third  class,  who 
shall  have  the  pay  proper  of  $34  a  month,  the  same  as  now.  And  all 
the  sergeants,  corporals,  and  privates  of  the  first  class  shall  be  known 
as** Observers  of  the  Signal  Service.'' 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

W.  B.  HAZEl!^, 
Brig,  and  £vt  Maj.  Oen% 
Chief  Signal  Officer^  U.  S.  Army. 
Hon.  William  0.  Endicott, 

Secretary  of  Wa^. 

10048  810 3 
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LIST  OF  APPENDICES  ACCOMPANYING  THE  SEPOBT  OF  THE  CHIEF 
SIGNAL  OFFICER  OF  THE  ARMY  FOB  THE  YEAR  ENDING  JUNE  30, 
1885. 

l.—Fort  Myer,  report  of  ofiBicer  in  charge. 

:i{.— Eules  and  regulations  of  the  Indications  Room. 

3.— Report  of  the  officer  in  charge  .of  the  Pacific  Coast  Division  of  the  Signal  Service. 

4.— Summary  of  the  work  performed  in  the  Stations  Division. 

5. —Table  showing  the  mean  normal  pressure,  corrected  for  temperature  and  instru- 
mental error  onl^,  at  stations  of  the  Signal  Service,  U.  S.  Army,  for^each  month 
and  the  year,  with  monthly  constants  fbr  the  reduction  to  sea-level  of  baro- 
metric observations  made  at  Signal  Service  stations.  Compiled  from  Janu- 
ary, 1680,  to  December,  1884,  inclusive,  except  at  stations  opened  subsequent 
to  the  former  date.  Obtained  by  dividing  tne  sum  of  the  7  a.  m.,  3  and  11  p. 
m.  (Washington  time)  normals  by  3. 

6.— Table  showing  tne  mean  of  the  highest  pressure  (reduced  to  sea-level)  at  stations 
of  the  Signal  Service,  U.  S.  Army,  for  each  month  of  the  year.  Compiled  from 
the  commencement  of  observations  at  each  station  to,  and  including,  Decem- 
ber 31,  1881. 

7. — ^Table  showing  the  mean  of  the  lowest  pressure  (reduced  to  sea-level)  at  stations 
of  the  Signal  Service,  U.  S.  Army,  for  each  month  of  the  year.  Compiled  from 
the  commencement  of  observations  at  each  station  to,  and  including,  Decem- 
ber 31. 1884. 

8.— Table  of  mean  temperatures  at  stations  of  the  Signal  Service,  U.  S.  Army,  for  each 
month  and  the  year.  Computed  from  the  commencement  of  observations  at 
each,  to  and  including  July,  1872.  The  daily  means  are  obtained  by  dividing 
the  sum  of  the  7.35  a.  m.,  4.35  and  11.35  p.  m.  (Washington  time)  observations 
by  3 ;  the  monthly,  by  dividing  the  sum  of  the  daily  by  the  number  of  days  in 
the  month. 

9.— Table  of  mean  temperatures  at  stations  of  the  Signal  Service,  U.  S.  Army,  for  each 
month  and  the  year.  Computed  from  September,  187:2,  to,  and  including,  Oc- 
tober, 1879,  except  at  stations  opened  subsequent  to  the  former  date.  The 
daily'means  are  obtained  by  dividing  the  sum  of  the  7.35  a.  m.,  4.35  and  11  p. 
m.  (Washington  time)  observations  by  3. 
10.— Table  of  mean  temperatures  at  stations  of  the  Signal  Service,  U.  S.  Army,  for  each 
month  and  the  year.  CoQipnted  from  November,  1879,  to  December,  1884, 
both  inclusive,  except  at  stations  opened  subsequent  to  the  former  date.  The 
daily  means  are  those  obtained  by  dividing  the  8um  of  the  7  a.  m.,  3  and  11 

S.  m.  (Washington  time)  observations  by  3. 
.  -  e  showing  the  mean  monthly  temperature  and  departure  of  1884  therefrom  in 
degrees  (^hr.)  at  selected  stations  of  the  Signal  Service,  U.  S.  Army.  This 
normal  has  been  computed  for  the  decade  ending  December  31,  1884.  The 
daily  means  are  obtained  bydividinjg  the  sum  of  tne  three  observations  by  3 ; 
the  monthly,  by  dividing  tne  sum  of  the  daily  by  the  number  of  days  in  the 
month. 

Note.— Observations  from  January  1, 1875,  to  November  1, 1879,  taken  at  7.35 
a.  m.,  4.35  and  11  p.  m.  (Washington  time),  and  from  November  1, 1879,  to 
December  31, 1884,  at  7  a.  m.,  3  and  11  p.  m.  (Washington  time). 
12. — ^Table  showing  the  annual  and  mean  annual  temperatures  at  stations  of  the  Signal 
Service,  U.  S.  Army.  The  daily  means  are  obtained  by  dividing  the  sum  of 
the  three  teleeraphic  observations  by  3 ;  the  monthly,  by  dividing  the  sum  of 
the  daily  by  the  number  of  days  in  the  month ;  the  annual,  by  £viding  the 
sum  of  the  monthly  by  12. 

NOTB.— Observations  prior  to  August  25,  1872,  were  taken  at  7.35  a.  m.,  4.35  and 
11.35  p.  m.  (Washington  time);  from  August  25,  1872,  to  November  1,  1879, 
at  7.30  a.  m.,  4.35  and  11  p.  m.  (Washington  time);  and  from  November  1, 
1879.  to  December  31, 18iM,  at  7  a.  m.,  3  and  11  p.  m.  (Washington  time). 
13. — ^Table  snowing  the  mean  daily  range  of  temperature  at  stations  of  the  Signal 
Service,  U.  S.  Army,  for  each  month  of  the  year  1884.  The  daily  range  is  the 
difference  between  the  highest  and  lowest  temperatures,  as  recorded  on  self- 
registering  thermometers;  the  mean  daily  is  obtained  by  dividing  the  sum  of 
the  daily  by  the  nnmber  of  days  in  the  month* 
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14«— Tablcrshowing  the  hiehest  ieznperatnrey  and  year  in  which  it  oconrred,  at  siA- 
tiont  of  the  Signal  Service,  U.  S.  Army,  for  each  month  and  the  year.  Com- 
piled from  the  commencement  of  observations  at  each,  to,  and  including,  De- 
cember, 1884,  fh>m  self-registering  thermometers. 

15.— Table  showing  the  lowest  temperature,  and  year  in  which  it  occurred,  at  sta- 
tions of  the  Signs!  Service,  U.  S.  Army,  for  each  month  and  the  year.  Com- 
piled from  the  commencement  of  observations  to,  and  including,  December, 
1884,  from  self-registering  thermometers. 

16. — ^Table  snowing  the  monthly  and  annual  mean  temperatures  from  reports  made  by 
voluntary  observers  of  the  Signal  Service,  U.  S.  Army,  for  the  year  ending 
December  31, 1884.,  The  daily  mean  is  generally  obtained  by  dividing  the  sum 
of  the  7  a.  m.,  3,  and  twice  the  9  p.  m.  (local  time)  observations  by  4;  the 
monthly,  by  dividing  the  sum  of  the  daily  by  the  number  of  days  in  the  month. 

17. — Table  showing  the  monthly  maximum  and  minimum  temperatures,  and  annual 
range  of  temperature,  from  reports  made-  by  voluntary  observers  of  the  Sig- 
nal Service,  U.  S.  Army,  for  the  year  ending  December  31, 1884,  from  self-reg- 
istering thermometers. 

18. — Table  showing  the  monthly  and  annual  mean  temperatures  at  military  post  hos- 

Sitals  for  the  year  ending  December  31, 1884.  The  daily  meau  is  obtained  by 
ividing  the  sum  of  the  7  a.  m.,  2,  and  twice  the  9  p.  m.  (local  time)  observa- 
tions by  4 ;  the  monthly,  by  dividing  the  sum  of  the  daily  by  the  number  of 
days  in  the  month. 

19.— Table  showing  the  monthly  maximum  and  minimum  temperatures,  and  annual 
range  of  temperature  at  military  post  hospitals,  for  the  year  ending  Decem- 
ber 31,  1884,  from  self-registering  thennometers. 

20. — ^Table  showing  the  monthly  and  annual  mean  temperatures  at  stations  on  the 

Central  Pacific  and  Southern  Pacific  Railroads  and  connecting  branches,  for 

the  year  ending  December  31,  1884.    The  daily  mean  is  obtained  by  dividing 

the  sum  of  the  maximum  and  minimum  temperatures  by  2 ;  the  monthly,  by 

«    dividing  the  sum  of  the  daily  by  the  nnmbec  of  days  in  the  month. 

SI. — ^Table  showing  the  nronthly  maximum  and  minimum  temperatures  at  stations  on 
the  CentriQ  Pacific  and  Southern  Pacific  Railroads  and  connecting  branches, 
for  the  year  ending  December  31, 1884,  from  self-registering  thermometers. 

S2.— Table  showing  the  mean  of  the  maximum  and  minimum  temperatures  at  the  cot- 
ton-region stations  of  the  Signal  Service,  U.  S.  Army,  for  the  months  of  Jul^ 
to  October,  1884,  and  May  and  June,  18i^.  These  means  are  obtained  by  di- 
viding the  sums  of  the  daily  readings  of  self- registering  thermometers  by  the 
nnmTOr  of  observations  taken— one  daily  at  5  p.  m.  (central  time). 

23.— Table  showing  the  mean  temperature  at  7  a.  m.,  3  and  11  p.  m.  (Washington  time) 
at  stations  of  the  Signal  Service,  U.  S.  Army,  for  each  month  of  the  year. 
Computed  from  January  1, 1880,  to  December  31, 1884. 

24.— Table  showing  the  mean  a.  m.,  p.  m.,  and  midnight  temperatures  at  stations  of  the 
Signal  Service,  U.  S.  Army,  tor  each  month  of  the  year.  Computed  from  the 
commencement  of  observations  to  December  31, 1884. 
NoTK.— Observations  prior  to  August  25, 1872,  were  taken  at  7.35  a.  m.,  4.35  and 
11.35  p.  m.  (Washington  time) ;  from  August  25, 1872,  to  November  1, 1879,  at 
7.35  a.  m.,  4.35  and  11  p.  m.  (Washington  time) ;  and  from  November  1, 1879, 
to  December  31, 1884,  at  7  a.  m.,  3  and  11  p.  m.  (Washington  time). 

25.— Table  showing  the  average  temperature  of  the  surface  of  the  ocean  at  stations  of 
the  Signal  Service,  U.  S.  Army,  on  the  Atlantic  and  Gulf  coasts,  for  each 
month  and  the  year.  Computed  from  observations  taken  at  2  p.  m.  (Wash- 
ington time),  daily,  from  the  date  observations  began  to  December  31,  1884. 

20. — Table  showing  the  mean  temperature  and  average  precipitation,  the  latter  in 
inches  and  hundredths,  at  stations  of  the  Signal  Service,  U.  S.  Army,  for  each 
season  of  the  year.  Computed  from  the  commencement  of  observations  at 
each  to,  and  including,  December,  1884.  The  mean  temperature  is  deduced 
from  three  telegraphic  observations  taken  at  the  same  moment  of  Washing- 
ton time  at  all  stations.  The  seasons  comprise  the  following  months :  Spring — 
/  March,  April,  and  May.  Summer— June,  Julv,  and  August.  Autumn — Sep- 
tember, October,  November.  Winter— December,  January,  and  February. 
NoTK.— Oliservations  prior  to  August  25, 1872,  were  taken  at  7.35  a.  m.,  4.35  and 
11.35  p.  m.  (Washington  time) ;  from  August  25,  1872,  to  November  1,  1879, 
at  7.35  a.  m.,  4.35  and  11  p.  m.  (Washington  time) ;  and  from  November  1, 
1879,  to  December  31, 1884,  at  7  a.  m.,  3  and  11  p.  m.  (Washington  time). 

27.— Table  showing  the  normal  precipitation  and  departure  (of  1884)  therefrom,  in 
inch^  ana  hundredths,  at  stations  of  the  Signal  Service,  U.  S.  Army,  for  each 
month  of  the  year.  Tne  normal  has  been  computed  from  the  commencement 
of  observations  to  December,  1884,  inclusive. 

28.— Table  showing  the  average  precipitation,  in  inches  and  hundredths,  at  selected 
stations  of  the  Signal  Service,  U.  S.  Army,  for  each  month  and  the  year.  Com- 
puted for  the  decade  ending  December  31,  1884. 
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29. — ^Table  showing  the  average  precipitation,  in  inches  and  hnndredths,  at  selected 
stations  oi  the  Signal  Service,  U.  S.  Anny,  for  each*month  and  the  year. 
Computed  from  January,  1880,  to,  and  including,  December,  1884. 

30.— Table  showing  the  annual  and  mean  annual  prec^iitation,  in  inches  and  hun- 
dredths, at  stations  of  the  Signal  Service,  U.  S.  Army.  Compiled  from  the 
commencement  of  observations  to  1884,  inclusive. 

31.— Table. showing  the  monthly  and  annual  precipitation,  in  inches  and  huodredths, 
from  reports  made  by  voluntary  observers  of  the  Signal  Service,  U.  S.  Army, 
for  the  year  ending  December  31,  1834. 

32.— Table  showing  the  monthly  and  annual  precipitation,  in  inches  and  hundredths, 
at  military  post  hospitals,  for  the  year  ending  December  31, 1884. 

33.— Table  showing  the  monthly  and  annual  precipitation,  in  inches  and  hundredths, 
at  stations  on  the  Central  Paciiic  and  Southern  Pacific  Railroads  and  con- 
necting branches  for  the  year  ending  December  31, 1884.  (Copied  from  th^ 
records  on  tile  at  the  office  of  the  chief  engineer,  C.  P.  R.  R.) 

34. — ^Table  showing  the  i)recipitation,  in  inches  and  hundredths,  at  the  cotton-region 
stations  of  the  Signal  Service,  U.  S.  Army,  for  the  months  of  July  to  October, 
1884,  inclu«»Lve,  and  May  and  Juiie,  1885. 

35.— Table  of  mean  relative  humidity  at  stations  of  the  Signal  Service,  U.S.  Army, 
for  each  montb  and  the  year.  Computed  from  the  commencement  of  obser- 
vations at  each  to,  and  including,  July,  1872.  The  daily  means  are  obtained 
by  dividing  the  sum  of  the  7.35  a.  m.,  4.35  and  11.35  p.  m.  (Washington  time) 
observations  by  3.  ' 

36.— Table  of  mean  relative  humidity  at  stations  of  the  Signal  Service,  U.  8.  Army, 
for  each  month  and  the  year.  Computed  from  September,  1672,  to,  and  in- 
cluding, October,  1879,  except  at  stations  opnened  subsequent  to  the  former 
date.  The  daily  means  are  obtained  by  dividing  the  sum  of  the  7.35  a.  m., 
4.35  and  11  p.  m.  (Washington  time)  observations  by  3. 

37.— Table  of  mean  relative  humidity  at  stations  of  the  Signal  Servioe^U.  S.  Army,  for 
each  month  and  the  year.  Computed  fh>m  November,  1879,  to  December, 
1884,  both  inclusive,  except  at  stations  opened  subsequent  to  the  former  date. 
The  daily  means  are  obtained  by  dividing  the  sum  of  the  7  a.  m.,  3  and  11 

S.  m.  (Washington  time)  observations  by  3. 
e  of  mean  relative  humidity  at  stations  of  the  Signal  Service,  U.S.  Army, 
for  each  month  and  the  year.    Computed  from  the  7  a.  m.,  3  and  11  p.m. 
(Washington  time)  observations,  and  from  January  1, 1882,  to  December  31, 
1884. 

39. — Table  showing  the  average  dew-point  at  stations  of  the  Signal  Service,  U.  S. 
Army,  for  each  month  and  the  year.  Compiled  from  January,  l*i82,  to,  and 
including,  December,  1884.  The  daily  means  are  obtained  b^  dividing  the 
siim  of  the  7  a. m.y  3  and  11  p.  ra.  (Washington  time)  observations  by  3. 

40.— Table  showing  the  date  of  the  first  light  frost  at  stations  of  the  Signal  Service, 
U.  S.  Army,  east  of  the  Rocky  Mountains,  for  the  winter  of  ]664-'85. 

41.— Tables  showing  the  dates  of  the  first  killing  frost  at  stations  of  the  Sigpial  Ser- 
vice, U.  S.  Army,  east  of  the  Rocky  Mountains,  for  each  winter  from  1873~'74 
to  the  winter  of  1884-'85,  inclusive. 

42. — Table  showing  the  date  of  the  last  light  frost  at  stations  of  the  Signal  Service, 
U.  S.  Army,  east  of  the  Rocky  Mountains,  for  the  winter  of  18A-'85. 

43. — ^Table  showing  the  date  of  the  last  killing  frost  at  stations  of  the  Signal  Service, 
U.  S.  Army,  east  of  the  Rocky  Mountams,  for  each  winter  from  the  commence- 
ment of  observations  to,  and  including,  the  winter  of  1884-'85. 

44.— Table  showing  the  date  of  the  first  snowfall  at  stations  of  the  Signal  Service,  U. 
S.  Army,  east  of  the  Rocky  Mountains,  for  the  winter  of  1884-*85. 

45. — ^Table  showing  the  date  of  the  last  snowfall  at  stations  of  the  Signal  Service,  U. 
S.  Army,  east  of  the  Rocky  Mountains,  for  the  winter  of  1884-85. 

46. — Table  showing  the  average  movement  of  the  wind,  in  miles,  at  stations  of  the 
Signal  Service,  U.  S.  Army,  for  each  mouth  and  the  year.  Compiled  from 
the  commencement  of  observations  at  each  to,  and  including,  December,  1864. 

47. — ^Table  showing  the  average  hourly  velocity  of  the  wind,  in  miles,  at  stations  of 
the  Signal  Service,  U.  S.  Army,  for  each  month  and  the  year.  Computed 
from  the  commencement  of  observations  at  each  to,  and  including,  December, 
1884.  The  average  hourly  velocity  is  obtained  by  dividing  the  average 
monthly  movement  by  the  number  of  days  in  the  mouth,  and  the  result  by  24. 

48L — Table  showing  the  average  cloudiness  (scale  of  0  to  10)  at  stations  of  the  Signal 
Service,  uTS.  Army,  for  each  month  and  the  ^ear.  Compiled  from  the  com- 
mencement of  observations  at  each  to,  and  including,  December,  1884,  from 
the  three  telegraphic  observations.  Tbfe  monthly  average  is  obtained  by  di- 
viding the  sums  of  the  amount  of  cloudiness  recorded  daily  by  the  number  of 
observations  taken. 
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49.— Table  showing  the  average  number  of  clear,  fair,  and  cloudy  days  at  stations  of 
the  Signal  Service,  U.  S.  Army,  for  each  month  and  the  year.  Compiled  from 
the  commencement  of  observations  at  each  to,  and  including,  December,  1884, 
from  the  three  telegraphic  observations.  Cloudiness  is  recorded  on  a  scale  of 
0  to  10,  each  observation.  Clear  days  comprise  from  0  to  8  tenths ;  fair,  9  to 
22;  and  cloudy,  23  to  30. 

60. —Directions  from  -which  the  prevailing  winds  have  been  observed  to  blow  at  sta- 
tions on  the  Central  Pacific  and  Southern  Pacific  Railroads  and  connecting 
branches,  during  each  month  of  the  year  1884.  (Copied  from  the  n»cords  on 
file  at  the  office  of  the  chief  engineer,  C.  P.  R.  R.) 

51. — Directions  from  which  the  prevailing  winds  have  been  observed  to  blow  at  sta- 
tions of  the  Signal  Service,  U.  S.  Army,  during  each  month  of  the  vear.  Com- 
puted from  the  commencement  of  observations  at  each  to,  and  including, 
December,  1884. 

52. — Annual  meteorological  summaries  (Forms  127  B)  at  stations  of  the  Signal  Serv- 
ice, U.  S.  Army. 

53.— Description  of  the  various  districts  shown  on  the  Signal  Service  district  map. 

54.— Report  of  the  display  of  cold- wave  signals. 

55.— Report  upon  the  temperature  and  weather  signals. 

56.— Railway  weather  bulletin  service. 

57. — River  reports  and  flood  warnings. 

58.— System  of  cotton-region  reports. 

59.^Classified  list  of  stations  of  the  Signal  Service. 

60. — Report  of  the  display  of  cautionary  signals  at  special  stations. 

61.— List  of  stations  of  the  first  and  second  order,  established  since  November  1, 1870, 
together  with  the  dates  on  which  those  not  in  operation  on  June  30, 1885, 
were  closed. 

62. — Signal  Service  agencies. 

63.— Report  of  officer  in  charge  of  telegraph  lines. 

64. — ^Report  of  officer  in  charge  of  Correspondence  and  Records  Division. 

65.— Report  of  officer  in  charge  of  Fact  and  International  Bulletin  Division. 

66.— Report  of  assistant  in  charge  of  the  Study  Room  Division. 

67. — Report  of  assistant  in  charge  of  Phvsical  Laboratory. 

68.— Report  of  the  Property  and  Disbursing  Officer. 

60.— Report  of  officer  in  charge  of  Examiner's  Division. 

70.— -Report  of  officer  in  charge  of  Publications  Division. 

71. — Meteorological  Researches,  Prof.  William  FerreL 
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APPENDIX  I. 

BEPOBT  OF  OFFICES  IN  CHARGE  OF  FORT  MYER. 

Fort  Mtsr,  Yibginia,  July  10, 1886. 

Gemkbal  :  I  have  the  honor  to  sabmit  my  annual  report  of  the  school  of  instmotion 
and  post  of  Fort  Myer  for  the  fiaoal  year  ending  Jnne  30, 1885. 

The  oourse  of  instmotion  as  prescribed  for  omcen  and  enlisted  men  has  been  olosely 
followed. 

Five  officers  of  the  Signal  Corps  reported  daring  the  year  for  instruction,  namely, 
Liento.  Frank  Greene,  J.  H.  Weber,  J.  F.Finley,  J.  £.  Mazfield,  and  F.  E.  Dav.  Lieu- 
tenant Weber  was  relieved  from  duty  November  8, 1884,  without  completing  lus  oonzse, 
and  granted  sick  leave.  The  remaining  four  officers  completed  the  full  course  and 
passed  the  final  examination. 

Lieutenants  Walshe,  Finley,  and  Day  were  ordered  on  inspection  duty  February  97, 
1885,  and  returned  to  duty  at  this  post  on  the  following  dates :  Lieutenant  Finley, 
Ma^  20,  Lieutenant  Day,  May  31,  and  Lieutenant  Walshe,  June  2. 

Lieutenant  Day  was  relieved  lironi  du.ty  at  this  post  June  1, 1885,  and  ordered  to  re- 
port at  the  office  of  the  Chief  Signal  Officer. 

At  the  commencement  of  the  fiscal  year,  July  1,  1884,  there  were  13  enlisted  men 
under  instruction ;  of  this  number,  2  (privates  Flynn  and  Frazee)  were  discharged  for 
misconduct,  1  (Private  Hill)  deserted,  and  1  (Private  Brown)  failed  on  final  examina- 
tion and  was  discharged.    The  remainder  completed  the  full  course  and  passed. 

Thirty-nine  enlist^  men  reported  for  instruction  during  the  year;  of  this  number 
31  completed  the  full  prescribed  course  and  passed,  2  (Privates  Davis  and  Sues)  failed 
on  final  examination,  5  (Privates  Laughlin,  Wyman,  Welch.  Hoffman,  and  Chapman) 
were  discharged  liefore  completion  of  course  on  account  of  incompetency,  and  1  (Pri- 
vate Keeuan)  died  of  consumption. 

Lieutenants  Greene,  Walshe,  and  Maxfield  have  assisted  in  the  instruction  depart- 
ment durin|(  the  year.  The  prescribed  course  of  lectures  for  enlisted  men  were  de- 
livered by  Lieutenant  Maxfield. 

Instruction  in  military  signaling  by  flag  and  torch,  heliograph,  homomphic  and  in- 


ternational code,  and  in  electricity  and  practical  telegraphy,  was  criven  during  the  year 
to  officers  and  enlisted  men.  A  ten  days'  course  in  Mendall's  mflita^  surveying  was 
given  to  the  class  of  officers,  which  consisted  of  rough  sketches  taken  in  the  field. 


Owing  to  the  want  of  horses  for  the  proper  equipment  of  the  field  teleffraph  train,  all 
drills  and  instruction  in  the  use  of  this  important  feature  of  the  corps  in  time  of  war 
could  not  be  carried  on.  It  is  hoped  that  the  time  is  not  far  distant  when  this  matter 
will  receive  from  Congress  the  consideration  it  deserves,  that  the  necessary  means 
may  be  provided  which  will  enable  the  Chief  Signal  Officer  to  keep  pace  with  other 
countries  in  this  method  of  communicating  with  ^e  different  commanders  of  the 
army  while  in  battle. 

POST  ADMINISTRATION. 

Improvements  of  the  post  have  been  carried  on  during  the  year  as  mapped  out  by 
the  Chief  Signal  Officer,  and  the  results  have  been  highly  satisfactory,  the  most  im- 
portant being  the  grading  and  graveling  of  the  road  from  the  cemetery  to  the  Aque- 
duct bridge,  guttering  with  cobble-stone,  trimming  out  and  grubbing  along  the  road- 
sides. A  gravel  walk  has  been  put  down  leading  to  the  laundreer  quarters,  a  new 
road  opened  in  rear  of  the  quartermaster's  storehouse,  and  the  grounds  on  the  north  and 
west  of  this  building  have  have  been  graded,  top  dressed,  and  ready  for  grass  seed  in 
the  fall. 

The  saw-mill,  an  unsightly  building,  standing  near  the  west  end  of  the  quarter- 
master's storehouse^  has  been  moved  to  a  more  suitable  place.  A  great  amount  of 
grubbing  and  cleaning  up  has  been  done  during  the  year  in  the  field  inclosed  with 
the  wire  fence.  The  woods  lying  south  of  the  post,  and  extending  to  the  cemetery 
wall,  is  now  being  cleared  up  by  grubbing,  leaving  a  clear  view  ot  the  city  and  Ar- 
lington Heights. 

Water-closets,  with  ample  sewerage,  have  been  constructed  at  the  hospital,  instruc- 
tion buildinff,  and  laundress'  quarters,  and  adds  greatly  to  the  sanitary  condition  of 
the  post.  The  old  privies,  with  wood  troughs,  heretofore  in  use.  have  been  torn  down. 
AjKood  system  of  surface  drainage  has  been  put  down  for  draining  the  cellars  ojf  the 
offloen'  quarters  and  the  stables  and  corral  yard. 
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As  the  improvements  inangarated  hv  the  Chief  Signal  Officer  have  proffressed  the 
numeroos  mud-holes  heretofore  visible  have  been  entirely  obliterated.  A  thorooffh  po- 
lice of  the  post  has  been  rigidly  maintained,  and  its  sanitary  condition  is  good.  Orders 
of  the  Chief  Siffoal  Officer  re<}uire  a  weekly  inspection  of  the  post  by  the  medical  officer, 
with  a  view  of  ascertaining  its  sanitary  condition,  and  all  recommendations  of  this 
officer  are  promptly  carried  oat. 

The  old  and  defective  water-closets  in  tiie  offioen'  quarters  have  been  replaced  by 
the  Demorest  patent  with  flushing  tanks.  This  insures  an  ample  supply  of  water,  and 
thoroughly  flushes  the  closets  and  soil  pipes.  This  was  impossible  while  the  old 
style  of  closets  was  kept  in  use  in  these  Duildings.  The  bad  odors  and  gases  here- 
tofore s6  noticeable  have  now  been  obviated. 

The  full  quota  of  men  for  the  permanent  party  has  been  obtained  and  comprises  a 
good  steady  working  force.  The  non-commiisiooed  officers  have  well  perfarined  all 
duties  assigned  them.  It  is  hoped  steps  may  be  taken  to  insure  extra-duty  pay  for 
the  mechanics  and  laborers  of  this  force,  which  they  so  much  need  and  deserve. 

I  am,  general,  very  respectfully,  your  obedient  servant,  

JAMES  A.  SWIFT, 
Seoond  JAmOmami  Signal  Gm]m,  U,  8.  Armff^  la  okmrge. 

To  the  Chibf  Signal  Officbr,  U.  S.  A. , 

WmtklmgUmf  JO.  C. 
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APPENDIX    2. 

BULE8  AND  BBGULATI0N8  OF  THE  INDICATIONS  ROOM. 

iKflrTROcmoKS  \  Signal  Offick,  Wab  Dkpabtmbnt, 

No.  22.        5  W€uiMmgf<ni,  ApHl  22,  1865. 

I.  Paraffrapba  100  to  2236,  inclosiYe,  Office  RegalationB,  1883,  are  annoUed. 

II.  Hie  following  comjiendiom  of  rules  and  resulatioDs  relating  to  the  indicationa 
division  is  published  for  the  information  and  guidance  of  those  concerned. 

1.  The  indications  officer  will  have  charge  of  the  division  for  the  preparation  of 
synopses  and  indications,  which  will  be  designated  as  the  indications  division ;  he 
will  carefully  scrutinize  the  charts  and  latest  reports,  and  call  the  especial  attention 
of  the  indications  board  to  all  meteorological  conditions  requiring  attention  under  the 
regulations ;  and  will  at  all  times  keep  himself  informed  of  all  regulations  referring  to 
indications. 

A.— For  (he  guidance  of  iho  officer  in  charge. 

2.  He  will  be  at  the  office  at  9  a.  m.,  12  m.,  5  p.  m.,  and  12  midnight  each  day. 

3.  He  will  examine  the  reports  carefully  to  discover  tele^aphic  errors;  note  all 
such  errors  and  call  upon  the  telegraph  division  for  corrections  when  they  are  neo- 
essary  and  can  be  obtained. 

4.  He  is  strictly  required  to  draw  his  own  isobars  and  isotherms  upon  the  weather 
chart  (No.  1)  used  in  preparing  the  synopsis  and  indications. 

5.  He  will  verify  or  correct  the  msflifoid  copy  of  the  synopsis  and  indications,  see- 
ing that  the  text  is  clear  and  legible,  and  will  attach  his  name  to  it.  He  will  also 
see,  so  far  as  it  may  be  in  his  power,  that  they  are  given  the  widest  publication  where 
they  are  useful.  He  will  take  such  efficient  steps  as  will  insure  the  speediest  delivery 
of  the  indications,  bulletins,  and  charts  to  the  press  and  post-office,  and  his  responsi- 
bility and  duties  will  only  end  when  this  is  done.    (Ins.  69.  1864.) 

6.  A  jingle  copy  of  the  synopsis  for  the  a.  m.  report  will  be  sent  to  the  publications 
division  by  9.26  a.  m.,  the  complete  synopsis  and  indications  not  later  than  9.49  a.  m., 
the  morning  special  bulletin  at  9.52  a.  m.,  and  the  indications  for  the  midnight  report 
at  12.45  a.  m.    (Ins.  140, 1884. ) 

7.  He  will  call  for  special  telegraphic  observations  to  be  taken  at  such  stations,  and 
at  such  times  as  he  may  consider  necessary.  When  river  reports  are  to  be  discontin- 
ued he  will  notify  the  officer  ia  charge  of  the  stations  division,  who  will  issue  the  nec- 
essary orders.    (Ins.  74,  1884.) 

8.  For  the  morning  weather  chart  he  will  make  tracings  of  the  isobars,  isotherms, 
and  storm-tracks  from  the  original  charts  of  the  7  a.  m.  report  as  soon  as  practicable, 
preferably  before  the  completion  of  the  indications.  These  tracings  will  be  sent  to 
the  lithographing  room  by  or  before  9.26  a.  m.,  daily.  He  will  give  close  attention  to 
the  morning  weather  chart  until  it  has  been  actually  completed,  seeing  that  all 
through  its  several  stages  the  work  is  correctly  done  and  leaving  no  chance  for  errors. 
For  this  purpose  he  wnl  visit  the  printing  room,  and  inspect  the  chart  when  it  is  first 
struck  off,  and  verify  it  before  allowing  the  edition  to  be  printed.    (Ins.  140,  1884.) 

9.  He  will  compare  each  tri-daily  indications  of  the  previous  day  with  the  condi- 
tions exhibited  in  the  three  succeeding  weather  charts. 

10.  He  will  particularly  notice,  in  connection  with  the  study  of  charts,  the  rain  and 
dry- wind  charts,  the  charts  and  tables  of  normal  temperatures  and  normal  barometric 
pressures  and  the  barometric  oscillations  for  the  several  stations,  the  charts  exhibit- 
ing average  dirsction  of  translation  of  low  barometers  (storm-tracks),  the  Monthly 
T^ather  Review  and  its  charts,  and  the  file  of  tri-daily  charts  and  prevailing  wind- 
directions.  These  charts  should  be  examined  in  reference  to  the  corresponding  month 
of  preceding  years,  and  to  the  months  preceding  and  succeeding.  Particular  atten- 
tion shoula  be  given  to  the  study  of  the  cloud  areas  and  of  dew-i>oints  as  affecting 
probable  changes  of  ni^ht  temperature. 

11.  On  the  day  of  assignment  to  duty  in  charge  of  the  indications  division  he  will 
carefully  examine  all  instructions  pertaining  to  that  division. 

12.  He  will  see  that  the  mounted  messenger  is  present,  with  horse  saddled,  at  the 
moment  the  indications  are  ready,  and  that  he  starts  immediately  at  a  rapid  pace ; 
and  failing  in  this,* in  any  particular,  he  will  report  the  fact  in  writing.  (G.  O.  28, 
1873  J  Ins,  29,  1876.) 
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121.  A  messeD^r  will  report  to  him  each  momiDg  at  9  o'clock  in  the  indicafcioiis 
room,  and  contmae  under  tiie  orders  until  after  the  completion  of  the  morning  duties. 
(Ins.  192,  1881.) 

14.  As  without  sleep  in  the  daytime,  the  fatigue  caused  by  this  duty  is  too  great  toi 
permit  its  best  discharge,  officers  on  that  duty  are  recommended  to  sleep  in  the  after- 
noon.   (Cir.5, 1874.) 

15.  Officers  on  duty  in  the  indications  division  are  excused,  during  the  time  of  thsir 
tour,  from  the  continuous  night-watch,  as  noted  in  paragraph  3,  page  80,  General 
Regulations,  1885,  but  may  be  required  to  remain  at  tne  office  to  announce  the  pro- 
grm  of  storms  or  other  facts  connected  with  their  especial  duty  when  such  announce- 
ments are  needed.    (Ins.  14,  1876.) 

lt>.  Before  taking  charge  of  indications  division,  the  officer  assigned  will  report  to 
the  Chief  Signal  Officer  &r  instructions.    (Ins.  13, 1884.) 

17.  Form  434  (check-slip  for  indications  officer)  will  be  carefully  examined  by  the 
indications  officer  at  each  report,  and  as  each  item  of  the  report  is  completed  it  will 
be  successively  checked.  Tne  check-slips  will  be  sent  with  the  record  book  of  the 
indications  board  to  the  Chief  Signal  Officer  before  12  m.  daily,  except  Sunday. 
(Ins.  69,  1884.) 

18.  Action  upon  telesrams  requesting  special  weather  indications  will  be  taken  at 
once  by  the  officer  in  charge  of  the  indications  division.    (Ins.  Ill,  1884.) 

Phbss  Bkpobts. 

19.  In  preparing  press  reports  (Form  109a)  when  the  indications  are  completed  for 
any  district,  its  name  in  the  margin  of  the  report  will  be  checked  with  a  cross  (thus 
-h ).  When  the  indications  are  intentionally  omitted  for  any  district  its  name  will  be 
checked  with  a  zero  (thus  0).  ^ 

20.  For  the  press  dispatch,  the  officer  in  charge  will  endeavor  to  get  out  the  morn- 
ing synopsis  and  indications  at  9.49  a.  m. ;  the  special  bulletin  at  9.52  a.  m.,  and  the 
midnight  indications  at  12.45  a.  m.    (Ins.  140,  1884.) 

21.  One  file  of  the  manifold  press  reports  will  be  iept  in  the  division. 

22.  The  list  of  addresses  for  the  distribution  of  the  press  rei>ort«  and  special  bulle- 
tins will  be  posted  in  the  indications  division  and  kept  corrected  to  date.  (L.  R. 
6679,  Mis.,  1884.) 

Chastb. 

23.  The  following  designation  is  adopted  for  indications-division  charts,  and  will  be 
written  in  blue  pencil  on  the  right-hand  lower  comer  of  each  leaf,  in  each  monthly 
book  of  tri-daily  charts  together  with  the  name  of  the  officer  in  charge  of  indications, 
and  the  date  and  number  of  the  tri-dailjr  chart.  The  7  a.  m.,  3  p.  m.,  and  11  p.  m. 
charts  bein^  numbered  'M,''  '4i,"  and  '4ii,"  respectively :  Chart  1,  weather  j  Chart 
2,  barometric  changes;  Chart  3,  barometric  departures  and  abnormal  variations; 
Chart  4,  temperature  changes;  Chart  5,  temperature  departures  and  abnermal  varia- 
tions; Chart  6,  clouds  |  Chart  7,  dew-points.    (Ins.  53, 1(^1.) 

24.  In  the  preparation  of  these  charts,  pencils  of  different  colors,  as  prescribed, 
will  be  used.  Wnen  not  otherwise  stated,  the  ordinary  black  lead  pencil  is  intended. 
If  possible,  all  lines  traced  on  these  charts  will  be  extended  across  the  continent. 

25.  Charts  1  to  6,  inclusive,  for  Mav  1,  1881.  and  Chart  7,  for  July  1,  1881,  will  be 
followed  as  models.  No  change  will  be  made  in  any  of  these  charts  without  the 
written  authority  of  the  Chief  Signal  Officer.    (Ins.  53,  1881.) 

26.  Each  officer  in  turning  over  the  charge  of  the  indications  division  to  his  suc- 
cessor will  see  that  the  charts  are  completed  to  the  date  of  relief.    (Ins.  40,  1877.^ 

27.  All  telegraphic  reports  received  by  mail  on  account  of  being  delayed  at  stations 
or  at  transfer  offices,  from  any  cause,  wilL  as  soon  as  they  arrive,  be  translated  and 
entered  on  the  indications  charts.    (Ins.  lo,  1884.) 

28.  On  all  charts,  data  received  too  late  for  use  in  current  indications  will  be  entered 
in  blue;  in  such  instances,  the  amount  of  precipitation,  if  any,  will  be  underscored 
in  red. 

29.  Chart  corrections  to  reports  will  be  given  in  blue  by  the  side  of  the  correspond- 
ing erroneous  data,  through  which  a  blue  Tine  will  be  traced. 

Chabt  Ko.  1. 

30.  Chart  1  will  show  for  each  station:  (1)  temperature;  (2)  barometer  (reduoed 
to  sea-level);  (3)  wind  velocity,  and  when  reported,  the  maximum  velocity  since 
last  regular  report;  (4)  amount  of  rainfall  (or  melted  snow);  (5)  state  of  weather; 
(6)  wind  direction  {  (7)  ocean  swell  at  certain  sea-coast  stations. 

31.  Isotherms,  with  their  proper  figures,  will  be  drawn  in  blue  for  each  ten  degrees 
of  temperature,  in  full  lines;  when  doubtful,  in  broken  lines. 
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32.  Isoban,  with  their  fignres,  will  be  drawn  in  red  for  each  tenth  of  an*  inch  of 
atmoepheric  preaanre.  In  fall  lines :  when  donbtfui,  in  brok'en  lines.  The  words  '*  high" 
or  "  low  "  will  be  so  placed  as  to  sliow  the  relative  barometric  condition  of  the  reg&ns 
marked. 

33.  The  wind  velocity  will  be  entered  as  received,  in  miles  per  hoar  if  registered ; 
if  estimated,  by  writing  "  calm,"  'Might."  '*  high,"  &c.,  as  the  case  may  be.  Maxi- 
mum wind  velocities,  when  reported,  will  be  entered  in  parenthesis  to  the  right  of 
the  cnrrent  velocity. 

34  The  amount  of  precipitation  for  the  eight  hours  preceding  the  report,  if  any, 
will  be.  entered  in  inches,  tenths,  and  hundredths,  underscored  in  blue  ;  if  inappre- 
ciable, a  short  horizontal  line  will  be  drawn,  underscored  by  a  similar  line  In  Dlue. 
The  absence  of  precipitation  will  be  shown  by  the  figures  00. 

:^.  The  direction  of  the  wind  will  be  shown  by  an  arrow,  flying  with  the  wind, 
drawn  through  the  center  of  the  station  circle. 

36.  The  state  of  the  weather  at  the  time  of  the  report  will  be  shown  thus :  Cloudy 
or  fair  by  circles  fully  or  one-half  shaded ;  heavy  rain  by  "  R." ;  light  rain  by  "  r." ; 
heavy  show  by  "S.";  light  snow  by  ''s." ;  threatening  by  "T." ;  clearing  by  **C." ; 
foggy  by  "  f." ;  hazy  by  •*  z." ;  smoky  by  "  sm." ;  sleeting  by  *•  sit." ;  written  within 
the  circle.  A  thunder-storm  will  be  indicated  by  a  shortliorizontal  line  in  red,  with- 
in and  at  the  bottom  of  the  circle.  Frost  will  be  written  in  full  near  the  oirote  and 
will  be  underscored  in  red,  prefixed  by  *'  K."  or  **  L."  to  denote  killing  or  light,  re- 
spectively. 

37.  The  ocean  swell  from  sea-coast  stations  will  show  the  direction  from  which  it 
comes  and  its  character  as  heavy  or  light,  thus:  Heavy  northeast  swell  by  writing 
by  the  side  of  the  station,  ''  Hy.  K£.,"  or  light  south,  thus :  ''  Lt.  S." 

38.  The  appropriate  data  fh>m  river  and  other  stations  not  reporting  tri-daily  will 
be  centered,  and  on  the  margin  of  the  3  p.  m.  chart  the  II  a.  m.  reports  from  stations 

'ally  called  for,  noting  also  the  hour  of  observation. 

The  absence  of  data  for  temperature,  barometer,  wind  velocity,  weather,  and 
swell  will  be  shown  by  a  short  horizontal  line  in  the  space  specified  for  the  data 
itself. 

40.  The  absence  of  data  for  precipitation  will  be  shown  by  writing  in  its  place 
"  blk."    Such  absences  will  also  be  noted  on  the  margin  of  the  chart. 

41.  Data  of  doubtful  accuracy  will  be  questioned  thus  "  f  ",  and  by  a  note  on  the 
margin  of  the  chart ;  marginal  notes  will  always  be  in  blue. 

42.  When  a  station  is  reported  as  missing,  the  fact  will  be  indicated  by  drawing  a 
short  blue  line  withih  the  circle. 

Cbabt  ^o.  8. 

43.  Chart  2,  barometric  changes,  requires  the  following  definitions  of  the  terms 
need: 

An  actoal  barometer  is  the  barometer  reading  corrected  for  temperature  and  in- 
strumental error  only. 

A  reduced  barometer  is  the  barometer  reading  corrected  for  temperature,  instru- 
mental error,  and  gravity,  and  reduced  to  sea-level. 

A  normal  barometer  is  the  mean  of  actual  barometers. 

A  barometric  departure  is  the  difierence  between  the  mean  barometer  for  the  month 
and  hour  of  the  ref^ort  and  the  barometer  for  a  given  report. 

Abnormal  variations  in  barometer  are  changes  different  from  the  mean  hourly 
ohanges. 

44.  On  Chart  2  enter  within  the  circle  the  reduced  barometer  from  regular  stations 
ibronghout  the  United  States  and  the  actual  barometer  from  Canadian  stations  for 
eorrent  report ;  above  the  barometer  and  within  the  circle  enter  the  difference  be- 
tween the  current  barometer  and  that  of  the  previous  report,  prefixed  by  the  sign  + 
if  the  current  reading  be  higher,  and  the  sign  — ,  if  lower.  In  a  similar  manner  enter 
the  dift'erence  between  the  current  barometer  and  that  of  the  previous  twenty-four 
hours,  with  proper  sig[n  prefixed,  within  the  circle  and  below  tlie  current  barometer. 

45.  Lines  in  blue  will  show  each  tenth  of  an  inch  of  change  iu  barometer  during 
the  past  eight  hours,  with  the  amount  of  change  in  figures,  with  the  sign  -f  to  show 
»  rise,  and  the  sign  —  to  show  a  fall. 

46.  In  a  similar  way  lines  in  red  will  be  drawn  to  show  each  tenth  of  an  inch  of 
ehange  in  pressure  in  twenty-four  hours,  with  corresponding  signs  and  fignres. 

47.  There  will  also  be  drawn  in  blue  and  red,  of  double  weight,  lines  to  show  no 
ebange  in  barometer  for  eight  and  for  twenty-four  hours,  respectively,  with  the  sign 
-f-  and  — ,  each  on  its  appropriate  side. 

48*  A  list  of  corrections  will  be  prepared  to  be  applied  to  the  barometer  reports  of 
the  first  day  of  each  month,  so  as  to  exhibit  the  true  changes  in  actual  barometer ; 
ihetsoorreotions,  with  proper  algebraic  signs  prefixed,  will  be  written  without  the  cir- 
cle, and  will  be  applied  to  the  eight  and  twentv-foar  hour  changes  of  first  report  and 
to  the  twenty-fonr  hour  ohanges  of  seoond  and  third  reports. 
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Chabt  No.  S. 

49.  Inoonneotion  with  Chart  3,  baroinetrio  dopartares  and  abnormal  variations,  are 
prepared  three  auxiliary  charts,  to  show  for  eacn  station  the  mean  barometer  for  each 
tri-dail^  telegraphic  report  of  the  current  month ;  this  mean  barometer  is  obtained 
by  adding  to  the  normal  barometer  for  the  month  and  hour  of  report  the  monthly  con- 
stant. The  frequency  of  the  wind-direction  for  the  month  (inciudixkg  calms)  at  the 
several  stations,  will  be  shown  on  these  auxiliary  charts  by  arrows  nying  with  the 
wind,  not  more  than  three  directions  being  given.  The  order  of  relative  frequency 
will  be  shown  by  blue,  re<l,  and  yellow  arrows,  respectively.  The  prevalence  oi  calms 
will  be  indicated  by  drawing  a  circumference  around  the  circle  of  station  of  the 
proper  color,  to  show  the  order  of  relative  frequency ;  also  on  these  auxiliary  charts 
isobars  will  be  drawn  in  red  to  show  each  tenth  of  inch  of  moan  reduced  pressure  as 
determined  for  each  of  the  tri-daily  reports  of  the  month.  At  the  end  of  the  month 
these  charts  will  be  pasted  in  the  back  of  the  book. 

i>0.  On  Charts  enter  within  the  circle  for  each  station  the  current  departure,  which 
is  the  difference  between  the  current  barometer  and  the  mean  barometer  for  the  month 
and  hour  of  report,  as  entered  on  the  auxiliary  charts  above  referred  to.  This  depart- 
ure is  affected  by  the  %i^n  +  if  the  current  barometer  be  higher  than  the  mean  ba- 
rometer, and  with'the  sign  —  if  it  be  lower. 

51.  Compare  each  departure  with  the  departure  of  the  same  station  for  preceding 
report,  place  the  difference  without  the  circle,  and,  if  practicable,  immediately  to  the 
right.  This  difference,  which  is  the  abnormal  barometric  variation,  has  the  sign  -f 
if  the  current  departure  is  algebraically  greater  than  the  preceding,  and  the  sign  — 
if  less. 

52.  Lines  in  carbon  will  be  drawn  to  show  each  tenth  of  an  inch  of  departure,  the 
amouDt  of  such  departure  in  figures,  with  proper  sign  prefixed. 

5:^.  A  carbon  line  of  double  weight  will  show  the  mean  pressure,  i,  e.,  be  drawn 
between  the  -h  and  —  departures,  with  the  signs  -f  and  — ,  each  on  its  appropriate 
side. 

54.  Lines  in  blue  will  be  drawn  to  show  each  tenth  of  an  inch  of  abnormal  varia- 
tion in  barometer  during  past  eight  hours,  with  amount  of  change  in  figures,  with 
the  sign  -f  to  denote  an  abnormal  increase,  and  the  sign  —  to  denote  an  abnormal 
decrease  of  pressure. 

55.  A  line  in  blue,  of  double  weight,  will  show  where  the  variation  is  normal,  t.«., 
be  drawn  between  the  -f  and  —  variations,  with  the  signs  +  And  — ,  each  on  its  ap- 
propriate side. 

56.  On  this  chart  will  also  be  entered  the  direction  of  the  wind  as  explained  for 
Chart  1. 

Chabt  No.  4. 

57.  Chart  4,  temperature  changes,  requires  the  following  definitions : 

Actual  temperature  is  the  temperature  observed,  corrected  fbr  instrumental  error 
only. 

A  normal  temperature  is  the  mean  of  actual  temperatures. 

A  temperature  departure  is  the  difference  between  the  normal  temperature  and  the 
actual  temperature  for  a  given  report. 

Abnormal  variations  in  temperature  are  changes  different  from  the  mean  hourly 
changes. 

58.  On  Chart  4,  enter  within  the  circle  the  actual  temperature  of  the  currant  report; 
above  the  actual  temperature,  and  within  the  circle,  enter  the  difference  between  the 
current  actual  temperature  and  that  of  the  previous  report,  prefixed  by  the  sign 
+  if  the  current  reading  be  higher,  and  the  sign  —  if  lower,  in  a  similar  manner 
the  difference  between  the  current  temperature  and  that  of  the  report  twenty -Ibur . 
hours  previous  will  be  entered,  with  the  proper  sign  prefixed,  within  the  circle  and 
below  the  actual  temperature. 

59.  Lines  in  blue  will  be  drawn  to  show  each  ten  degrees  change  in  temperature 
during  the  past  eight  hours,  with  the  amount  of  changes  in  figures,  with  the  sign  + 
to  denote  a  rise,  and  the  sign  —  a  fall. 

60.  Similar  lines  in  red  will  be  drawn  to  show  each  ten  degrees  of  ehange  in  tem- 
perature duriuff  the  past  twenty-four  hours,  with  figures  and  signs. 

61.  There  will  also  be  drawn,  in  blue  and  red.  respectively,  lines  of  doable  weight 
to  show  lines  of  no  change  in  temperature  for  eig^t  and  twenty -four  hours,  with  the 
signs  -f  and  — ,  each  on  its  appropriate  side. 

Chast  Ko.  6. 

62.  In  connection  with  Chart  5,  temperature  departures  and  abnormal  variations, 
three  auxiliary  charts  are  used,  which  show  for  each  station  the  normal  temperature 
for  each  tri-daily  telegraphic  report  for  the  current  month.    Isotherms  will  be  drawn 
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on  tlieae  oluirte  in  bine,  to  show  each  ten  degrees  of  normal  temperatore.    At  the  end 
of  the  monthy  theee  chartii  will  be  pasted  in  the  back  of  the  book. 

63.  On  Chart  5  enter  within  the  circle  for  each  station  the  onnent  departure,  i.  e., 
the  difference  between  the  current  actual  temperature  and  the  normal  temperature 
Ibr  the  month  and  hour  of  report,  as  shown  on  the  auxiliary  charts. 

64.  This  departure  is  prefixed  by  the  sign  +  if  the  current  actual  temperature  be 
higher  than  the  normal,  and  with  the  siffu  — ,  if  lower. 

65.  Compare  each  departure  with  the  departure  of  tiie  same  station  for  the  preced- 
ing report,  place  the  difference  without  the  circle,  and,  if  practicable,  immediately  to 
the  right. 

66w  This  difference,  which  is  the  abnormal  variation  in  temperature,  has  the  sicn 
+  when  the  current  departure  is  algebraically  greater  than  the  preceding,  and  the 
sign  —  when  less. 

67.  Linee  in  carbon  will  be  traced  to  show  each  ten  degrees  of  departure,  with  the 
value  in  figures,  and  the  proper  sign  prrefixed. 

6B.  A  carbon  line  of  double  weight  will  show  the  normal  temperatures,  i.  e,,  be  drawn 
between  the  -f  and  —  departures,  with  the  signs  +  and  —  each  on  its  appropriate 
side. 

69.  In  a  similar  manner,  lines  in  blue  will  be  drawn,  to  show  ^aoh  five  degrees  of 
abnormal  variation  of  temperature  during  the  past  eight  hours,  with  figures,  and  the 
sign  +  to  show  an  abnormal  rise,  or  the  sign  —  to  show  an  abnormal  fall  in  temper- 
atore. 

70.  A  blue  line  of  double  weight  will  be  drawn  through  points  of  no  variation,  with 
the  signs  -f  ^^  —  e^oh  on  its  appropriate  side. 

Cbabet  No.  6. 

71.  On  Chart  6  show  by  the  Signal  Service  cloud  symbols  the  cloud  conditions  pre- 
vaUing  over  the  country :  For  the  upper  clouds,  red,  placed  above  the  circle;  for  the 
lower  clouds,  blue,  placed  below  the  circle. 

7:2.  The  areA  of  complete  cloudiness  will  be  inclosed  by  a  green  line  and  marked  f  . 

73.  The  direction  of  movement  of  the  clouds  will  be  shown  by  an  arrow  of  the  color 
need  for  the  clouds. 

74.  The  stations  at  which  precipitation  has  fallen  since  the  previous  report,  and  is 
not  falling  at  the  time  of  report,  will  be  marked  within,  or  near  the  circle,  by  a  blue 
cross,  thus  X.  The  cross  will  be  omitted  from  stations  from  which  clouds  are  not 
required  to  be  sent. 

75.  Dense  haze  or  smoke  will  be  shown,  respectively,  by  writing  within  or  near  the 
circle  ^'Z"  or  **  SM,"  and  light  haze  or  smoke  by  '<  z**  or  '<sm,"  in  red  or  blue,  as  the 
conditions  belong  to  upper  or  lower  clouds. 

76.  Dense  fog  will  be  shown  by  writing,  in  blue, ''  F,"  within  or  near  the  circle,  and 
light  fog  by  "f." 

77.  On  the  7  a.  m.  chart,  will  be  entered  within  the  circle,  the  minimum  tempera- 
ture. 

78.  Isotherms  in  blue  will  be  drawn,  for  each  ten  degrees  of  minimum  temperature, 
ae  explained  in  Chart  I. 

79.  Temperatures  will  be  compared  with  temperatures  of  the  same  stations  for  the 
preceding  day,  and  the  difference,  prefixed  by  the  signs  -f  or  — ,  to  show  respect- 
ively a  nse  or  fall,  will  be  placed  immediately  without  the  circle,  and,  if  practicable, 
to  the  right. 

80.  A  nne  of  double  weight  in  red  will  be  traced  between  the  -f  and  — differences 
to  indicate  no  change  In  minimum  temperature  in  one  day,  with  the  signs  +  ftnd  — , 
each  on  its  appropriate  side. 

81.  From  Ma^  1  to  September  30,  on  tKe  3  p.  m.  chart,  will  be  entered  within  the 
fsirole,  the  maximum  temperature.  Isotherms  in  blue  will  show  each  ten  degrees  of 
maximum  temperature.  These  temperatures  will  be  compared  with  those  of  the  same 
stations  for  the  preceding  day,  and  the  difference,  and  sign,  will  be  placed  as  required 
in  the  case  of  minimum  temperatures. 

83.  A  line  of  double  weight,  with  proper  signs  in  red,  will  show  no  change  in  max- 
imum temperatures  in  twenty-four  nonrs. 

b3.  Oq  the  II  p.  m.  chart,  the  character  of  the  sunset  will  be  shown  by  Siffual 
Serfice  symbols,  i.  e.,  by  a  vertical  tangent,  equal  in  length  to  the  diameter  of  the 
circle,  and  drawn  on  tbe  west  side,  in  different  colors,  as  follows,  viz :  Fair,  by  red ; 
foul,  uy  bine ;  green,  by  green ;  yellow,  by  yellow.  Doubtful  sunsets  will  be  shown 
by  an  interrogation  mark  in  blue  on  the  west  side  of  the  circle. 

84.  When  auroras  or  halos  are  reported  from  stations  they  will  be  shown  on  this 
chart  by  a  circle  drawn  within  the  station  circle,'  auroras  in  red,  halos  in  blue. 

85.  chart  No.  7  will  show  within  the  circle  the  temperature  of  the  dew-point — 
thus,  @;  without  the  circle,  and  if  practicable,  immediately  to  the  right,  the  tem- 
perature of  the  air  and  the  depression  of  the  dew-point  below  the  temperature  of  the 
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air— thni,  QH*    The  tetnperatnre  of  the  sir  will  he  omitted  firom  atatione  frtMn  which 
the  clew-p«)int  is  not  required  to  be  sent. 

86.  Lines  in  red,  with  proper  figures,  will  show  each  5^  of  equal  depression  of  the 
dew-point.    A  line  in  blue  will  show  the  dew-point  line  of  3^. 

'B.-^DuHn  ofelerk9. 

87.  The  clerical  force  of  this  diyision  will  be  divided  into  three  relieft.  The  first 
relief  from  8  a.  m.  until  11.30  a.  m.  The  second  relief  from  3.30  p.  m.,  until  relieved 
by  the  officer  in  charge.  The  third  relief  from  11.30  p.  m.,  until  relieved  by  the  offi- 
cer in  charge. 

88.  The  sergeant,  or  other  enlisted  man,  in  charge  of  the  stations  division  relief  on 
duty  wilt,  during  the  translation,  in  the  absence  of  a  commissioned  officer,  be  respon- 
sible for  the  discTpline  in  the  indications  room,  and  his  orders  will  be  promptly  obeyed 
by  all  men  in  the  room. 

89.  The  clerks  will  be  designated  as  1,  2,  3,  4,  5,  and  6,  with  division  of  duty,  in 
regular  detail,  as  follows : 


A.H. 

P.M. 

Hidniffht 

Clerk  1 : 

Chwtl 

Chartaeand? 

Chart  1 

Clerk  3 

Charta  6  and  7. 

Clerks  

Ohart«S«nd7 

Chart  1. 

Clerk4  

CkArts2Mid3 

Charta2and8 

Cbarui  and  6 

Clerks..! 

Charts  4  and  6. 

Clerks 

Charts  4  sod  (. . . . 

Charts  2  and  B. 

90.  On  the  5th  day  of  each  month,  at  the  3  p.  m.  report,  each  clerk  will  assume  the 
duties  of  the  next  succeeding  number  as  indicated  above,  except  that  6  will  be  as- 
signed to  the  duties  of  1. 

91.  The  clerk  char^^  with  the  preparation  of  Chart  1  of  each  report  will  write  the 
synopsis  and  indications,  prepare  all  signal  orders  and  special  telegrams,  and  adjust 
the  cautionary-signal  board  from  the  signal  orders  as  these  orders  are  read  by  the  as- 
sistant in  charge.    ^Ins.  49, 1877.) 

92.  Each  clerk  will  write  his  initials  in  the  lower  right-hand  comer  of  the  chart 
prepared  by  him,  and  he  will  be  held  responsible  for  the  correctness  and  completion 
of  such  chart.  In  case  of  delay  in  the  receipt  of  data,  he  will  complete  the  lines  at  the 
fiibt  opportunity  after  the  receipt  of  such  data.  The  clerk  entering  late  data  will  at 
the  same  time  enter  the  eight  and  twenty- four  hour  changes.  (L.  B.  0679,  Mis., 
1884.) 

C, —Preparation  ofiynop9ii,  imdioaUoM,  $peo%al  5ttl2«<tfi,  ^ 

Thb  Sthopsd. 

93.  The  following  statements,  briefly  made,  are  essential  to  the  ''synopsis:'' 

The  regions  of  highest  and  lowest  barometer,  and,  if  within  the  limits  of  the  chart, 
the  location  and  path  of  the  storm-center ;  in  special  cases,  the  direction  of  move- 
ment of  high  barometers ;  for  the  several  meteorological  districts — ^the  weather,  the 
temperature,  and  the  wind-direction ;  si>eclal  temperatures  whenever  15^,  or  more, 
above  or  below  the  normal ;  heavy  rainfalls  in  past  twenty 'four  hours  at  selected 
stotions ;  and  the  rise  and  fall  of  riven.    (O.  O.  28, 1873 ;  Ins.  3, 1881 ;  Ins.  69, 1884.) 

Ths  Indicatioks. 

94.  The  following  statements,  briefly  made,  are  essential  to  the  "indications:'' 
For  the  eusuing  twenty-four  hours,  from  the  time  of  observation,  in  the  several  geo- 
graphical districts,  the  expected  condition  of  weather,  wind,  temperature,  and  barom- 
eter ;  anticipated  frosts  and  freezing  weather  as  far  in  advance  as  possible ;  changes 
anticipated  in  the  rise  and  fkU  of  nvers ;  and,  at  the  end,  the  stations,  or  when  the 
display  is  general,  the  regions,  where  storm-signals  are  displayed.  (G.  O.  28,  1873 ; 
Ins.  13,  1877;  Ins.  46,  1881;  Ins.  69  and  131,  1^.) 

95.  New  forms  of  expression  are  forbidden  until  approved  by  the  Chief  Signal  Offi- 
cer. 

96.  When  practicable,  use  the  word  veering  when  the  wind  changes  direction  with 
the  hands  of  a  watch,  and  backing  when  it  changes  contrariwise. 

97.  When  practicable,  follow  the  geographical  districts  in  the  order  shown  on  Form 
109a ;  and  wnen  the  weather  reports  Justify  such  minuteness,  name  individual  StoteSi 
Temtories,  lakes,  &o. 
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dd.  The  nee  of  the  words  or,  modtly,  probably,  possibly,  and  pressure  is  prohibited 
in  all  predictions.    (Mem.,  Dec.  13,  18^.) 

99.  Districts  will  not  be  grooped  together,  but  predictions  will  be  made  for  each 
district  separately,  except  when  the  same  prediction  can  be  applied  to  two  or  more 
districts.    (Mem.,  Dec.  13,  1883.) 

100.  Indications  of  changes  in  the  barometer  will  be  mode  only  when  marked  or  de- 
cided changes  are  likely  to  occur. 

101.  Predictions  will  be  made  for  the  following  districts,  States,  and  localities :  At 
7  a.  m.,  3  p.  m.,  and  11  p.  m.,  for  New  England,  the  Middle  Atlantic  States,  the  South 
Atlantic  States,  the  East  Gulf  States,  the  West  Gulf  States,  the  Ohio  Valley  and  Ten- 
nessee, the  lower  lake  region,  the  upper  lake  region,  the  Upper  Mississippi  Valley,  and 
the  Missouri  Valley;  at  11  p.  m.,  for  Colorado,  Kansas,  and  Indian  Territory,  New 
England  (special),  PeunsTlvaaia  and  Maryland,  Northern  Alabama,  Ohio,  the  vicinity 
of  New  York  and  Philadelphia,  the  vicinity  of  Baltimore  and  Washington,  the  vicinity 
of  Albany,  and  Southern  Virginia;  at  7  a.  m.,  for  New  England  (special),  and  for 
Omaha  and  vicinity :  and  such  other  special  predictions  as  may  be  ordered  ftom  time 
to  time  by  the  Chief  Signal  Officer.  The  tri-daily  indications  for  the  above- named  dis- 
tricts and  the  11  p.  m.  indications  for  Colorado  and  the  vicinity  of  New  York  and 
Philadelphia  will  be  written  on  Form  109a,  all  the  others  on  Form  Sdl.  The  in- 
dications for  Pennsylvania  and  Maryland  will  be  sent  by  messenger  to  the  Baltimore 
and  Potomac  depot,  and  the  7  a.  m.  indications  for  New  England  (special)  to  W.  E. 
Barrett,  511  Fourteenth  street.  The  other,  Form  201,  will  be  filed  in  the  telegraph 
room.  The  11  p.  m.  and  7  a.  m.* indications  for  New  England  (special)  will  be  for  the 
ensuing  twenty-four  and  forty-eight  hours,  and  those  for  11  p.  m.  will  be  sent 
to  the  observers  at  Boston,  Mass.,  and  New  Haven,  Conn.  The  indications  fry- 
Albany  and  vicinity  will  be  sent,  ''charges  collect,'' to  James  H.  Manaing,  **The 
Argus,"  Albany,  N.  Y.  The  indications  for  Ohio,  Northern  Alabama,  and  Pennsyl- 
vaoia  and  Maryland  will  be  sent  as  railway  weather  signals,  as  provided  for  in  para- 
graphs 152-5.  The  iudications  for  Omaha  and  vicinity  will  be  sent  to  the  observer 
at  ()maha.  The  indications  for  the  vicinity  of  Baltimore  and  Washington  will  be  sent, 
**  charges  collect,"  to  the  Baltimore  Sun,  and  also  to  the  Washington  papers.  The 
indications  for  Southern  Virginia  will  be  sent  to  the  Editor,  Dispatch,  Richmond,  Va. 

102.  Such  parts  of  the  synopsis,  indications,  and  special  bulletin  as  may  be  of  special 
interest  will  be  marked  in  red  pencil  or  other  distinguishing  color.    (Mem.  128, 1884.) 

103.  The  following  examples  are  given  as  models : 

Washington  City,  Monday j ,  1  a.  m. 

SYNOPSIS  FOR  THS  PAST  TWENTY-FOUR  HOURS. 

The  storm  which  was  central  yesterday  morning  in  Northern  Michigan  has  moved 
in  a  southeasterly  direction,  and  is  now  central  over  Lake  Erie.  The  barometer  is 
highest  in  the  South  Atlantic  States  and  lowest  in  the  lower  lake  region.  The  tem- 
perature has  risen  from  3°  to  10°  in  the  lower  lake  region  and  New  England;  it  has 
fallen  from  13°  to  18°  in  the  Missouri  Valley ;  and  is  from  20°  to  30^  above  the  normal 
in  the  Ohio  aud  Upper  Mississippi  Valleys.  Heavy  rains  have  fallen  at (sta- 
tions). Fair  weather  and  southwesterly  winds  prevail  iu  all  districts  east  of  the 
Mississippi,  except  in  the  upper  lake  region,  where  the  winds  are  westerly.  The 
winds  in  the  Missouri  Valley  nave  shifted  to  northerly. 

The  Mississippi  has  risen  18  inches  at  Cairo,  and  the  Cumberland  22  inches  at  Nash- 
ville ;  the  Ohio  nas  fallen  19  inches  at  Cincinnati,  the  Tennessee  15  inches  at  Chatta- 
nooga, and  the  Savannah  11  inches  at  Augusta. 

Washington  City,  Monday^ ,  1  a.  m. 

INDICATIONS  FOR  THB  SUCCSEDINO  TWKNTY-FOUR  HOURS. 

For  New  England:  Fair  weather,  followed  by  increasing  cloudiness  and  local  rains ; 
southerly  winds ;  lower  barometer ;  slight  rise  in  temperature. 

For  the  Middle  Atlantic  States :  Fair  weather;  south  to  west  winds;  lower barome^ 
ter;  higher  temperature. 

For  the  vicinity  of  New  York  and  Philadelphia :  Warmer,  fair  weather. 

For  the  Gulf  States:  Fair  weather;  southerly  winds ;  lower  barometer;  stationary 
tern  perat  are. 

For  the  Ohio  Valley  and  Tennessee:  Fair  weather;  westerly,  veering  in  the  northern 
part  to  northerly,  winds ;  lower  temperature. 

For  the  Lower  Lake  Segion :  Fair  weather,  followed  b^  local  rains ;  southwesterly, 
shifting  to  northwesterly,  winds ;  falling,  followed  by  rising,  barometer ;  lower  tem- 
perature. 
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For  the  Upper  Lake  Beffion :  I^ooal  rains,  followed  by  clearing  weather ;  winds  shift- 
ing to  cooler  northerly ;  higher  barometer. 

For  the  Upper  MiBHuippi  and  MiMSOuri  ValleyB:  Fair  weather;  northerly  winds; 
hieher  barometer;  lower  temperature. 

For  Colorado :  Colder,  fair  weather. 

RiVBKS.— The  Ohio  will  fall  above  Louisville;  the  Tennessee  will  rise  at  Chatta- 
nooga ;  and  the  Savannah  will  rise  at  Augusta. 

SiGKAL8.~<;antionary  signals  continue  at  Oswego,  Charlotte,  Buffalo,  Erie,  and 
Cleveland,  and  are  ordered  for  all  stations  on  the  Atlantic  coast  firom  Chincoteague, 
Va.,  to  Eastport,  Me.    (Ins.  131,  1B84.) 

Special  predictions  fok  TussDAY.^Frosto  and  freesing  weather  are  indicated 
for  the  Missouri  Valley,  and  thence  southward  1o  Northern  Texas.  Wanner,  fair 
weather  is.  indicated  for  the  Middle  Atlantic  States  and  New  England. 

Thb  Spbcial  Bullbtdt. 

104.  Immediately  after  the  completion  of  the  synopsis  and  indications  from  the  a. 
m.  reports,  a  "  special  bulletin  "  will  be  prepared  daily,  except  Sunday.  In  the  bul- 
letin no  reference  will  be  made  to  barometric  conditions,  and  all  technical  terms,  such 
aspreasure,  barometer,  &c.,  will  bo  avoided.  It  will  begin  with  the  most  important 
feature  as  determined  from  the  reports  of  the  last  twenty-four  hours ;  will  announce 
the  approach  of  hot  and  cold  waves ;  of  frosts ;  the  river  conditions  when  dangerous 
floods  exist  or  are  anticipated  ;  the  movements  of  well-defined  storms,  giving  the  di- 
rection and  naming  the  districts  where  they  will  be  most  severe ;  the  amount  of  un- 
usual changes  in  temperature,  in  general  terms,  and  the  current  temperature  at  the 
severalstations  where  the  change  has  be<su  greatest;  the  actual  rainfall  exceeding  1 
inch  in  twenty-four  hours  for  selected  stations ;  the  first  appearance  and  movements 
of  locusts ;  and  will  contain  all  data  relative  to  cold- wave  signals.  Storms  and  tem- 
perature waves  will  be  treated  as  specifically  as  possible,  and  their  progress  caref  uUy 
traced  from  day  to  day.    (Ins.  140,  ld84.) 

105.  The  bulletin  will  close  with  snch  indications  of  weather,  storm  movements,  and 
river  changes  as  it  may  be  possible  to  make  lor  the  succeeding  thirty*  six  or  forty-eight 
hours.  The  indications  referring  to  the  movements  of  f^shet  waves,  when  prac  ica- 
ble,  will  be  given  for  several  days  in  advance.  When  frosts  which  may  prove  injnrioas 
to  crops  are  likely  to  occur,  the  bulletin  will  contain  special  warnings  of  their  approach, 
which  the  officer  in  charge  will  telegranh  to  the  observer  at  stations  in  the  threatened 
districts  with  directions  to  give  them  tue  widest  distribution. 

106.  Special  temperatures  will  be  given  as  follows :  7  u.  m.  temperatures  from  June 
1  to  September  30,  from  Eastport,  Montreal,  Quebec,  Mount  Wasiungton,  Cleveland, 
Alpena,  Duluth,  Saint  Paul,  Denver,  and  San  Francisco ;  and  from  November  1  to 
April  30,  the  3  p.  m.  temperatures  from  Washington,  Norfolk,  Savannah,  Atlanta,  Jack- 
son viUe,  Funsacola,  New  Orleans,  Galveston,  Los  Angeles,  and  San  Diego. 

107.  The  officer  in  charge  will,  whenever  possible,  incorporate  in  the  special  bulletin 
probable  changes  in  the  weather  in  the  lake  regions  and  Upper  Mississippi  and  Mis- 
souri Valleys,  and  telegraph  the  same  to  the  observer  at  Baltimore,  Md.,  who  will  fur- 
nish a  copy  to  the  secretary  of  the  Baltimore  Com  and  Flour  Exchange.  (Ins.  SB, 
1H83.) 

108.  The  10  a.  m.  special  bulletin  will  be  printed  in  a  manner  similar  to  the  model 
bulletin  on  file  in  the  correspondence  and  records  division,  and  will  be  posted  in  frames 
at  all  places  where  the  morning  weather  chart  is  displayed.    (Ins.  46,  1881 ;  Ins.  80, 

lSo«>/ 

109.  On  the  first  day  of  each  month  the  officer  in  charge  of  the  indications  division 
during  the  preceding  month  will  prepare  a  special  bulletin,  in  which  will  be  incor- 
porated general  remarks  on  the  mean  temperature  and  total  precipitation  of  that 

'  month  in  the  several  districts,  together  with  brief  descriptions  of  damaging  ft'osts, 
severe  storms,  &c.,  which  may  have  occnrred  during  the  same  period.  The  bulletin 
will  close  with  special  directions  to  those  receiving  it  to  give  it  the  widest  publica- 
tion. A  copy  of  the  bulletin  will  be  sent  direct  to  the  printer  before  3  p.  m.  of  the 
first  day  of  the  month,  and  will  be  printed  in  the  same  manner  as  the  daily  special 
bulletin.    The  edition  will  consist  of  three  hundred  copies.    (Ins.  87  and  108,  1884.) 

Spbcial  Phbdictiokb. 

110.  At  the  close  of  the  indications  prepared  fh>m  the  11  p.  m.  reports,  such  indi- 
cations of  weather,  storm  movements,  and  river  changes  will  be  added  as  it  may  be 
possible  to  make  for  the  succeeding  forty-eight  hours. 

111.  In  making  special  predictions  the  officer  in  charge  of  the  indications  division 
will  use  the  names  of  the  districts  as  shown  on  the  district  map.  (L.  R.  6679,  Mis.. 
1884.)  '         ' 
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&IORM  WABinNOS. 

112.  Cantionuy  signals  will  be  OTdered  whenever  the  officer  in  charge  considers  it 
probable  that  there  will  oceur  at  the  cautionary  signal  station,  or  within  100 miles  of 
It  on  any  navigable  water,  a  wind-velocity  dSngeroas  to  navigation,  i.  «.,  reaching 
»  velocity  of  25  miles  an  hour  as  registered  bv  the  anemometer  on  land.  If,  at  the 
next  regular  report  following  t^e  oraering  of  signals,  it  appears  that  the  danger  is 
not  so  imminent  as  to  Jastify  the  display,  the  signal  will  be  ordered  down.  (G.  O. 
28, 1873.) 

113.  Cantionary  off-shore  signals  will  be  ordered  whenever  the  officer  in  charge 
considers  it  probable  that  there  will  occur  at  any  cautionary  signal  station  on  the 
Atlantic  or  Gulf  coasts  dangerous  winds  blowing  in  an  off-shore  direction.  The  in- 
dications officer  will  assume  the  undivided  responsibility  for  the  display  or  lowering 
of  all  signals.  Conditional  orders  for  such  display  or  lowering  will  not  be  issued. 
(L.R.6679,  Mis.,  1684.) 

114.  Signals  will  be  ordered  up  in  the  words  "  Up  signals,"  or  '^  Hoist  off-shore  sig- 
nals," and  will  be  ordered  down  in  the  words  **  Signals  down."  Off-shore  signals  wul 
be  changed  to  cautionary  signals  in  the  words  **  Change  off-shore  signals  to  caution- 
ary." If  the  off- shore  signal  is  displayed  and  the  wind  at  the  time  of  the  receipt  of 
the  order  *' Signal  down"  has  a  velocity  of  25  miles  or  more  per  hour,  the  signal  will 
be  kept  displayed  and  the  velocity  of  the  wind  will  be  ascertained  from  the  self-reg- 
ister at  least  once  in  each  hour.  As  soon  as  the  velocity  has  fallen  below'25  miles  in 
any  one  hour,  the  signal  will  be  lowered.    (L.  R.  6679,  Mis.,  1884.) 

115.  Whenever  cautionary  signals  arc  ordered  for  a  storm  and  the  danger  from  the 
storm  has  passed  and  the  signals  are  continued  in  anticipation  of  a  second  dangerous 
storm,  a  special  explanatory  message  will  be  sent  to  the  stations  interested.  (Ins. 
€3,  1880.) 

116.  The  officer  in  charge  will  accompany  all  orders  for  the  display  of  the  several 
storm-signals  with  a  brier  and  carefully  drawn  explanatory  message,  on  Form  206. 
(Ins.  53, 1>582.) 

117.  When  cantionary  or  other  signals  are  ordered  up  or  down  at  the  stations  on 
the  lakes  or  the  Gulf,  notification  will  be  sent  by  telegraph  to  other  stations  in  the 
same  locality,  as  directed  below.  The  notification,  besides  the  information  that  '*  up," 
'*  off-shore,"  '*  down  signals,"  &c.,  are  ordered  for  other  stations,  will  contain  the  ex- 
planato^  message  embraced  in  the  cautionary  order. 

118.  When  signals  are  ordered  up  or  down  at  any  of  the  stations  on  the  Gulf  coast, 
viz.  Key  West,  Cedar  Keys,  Pensacola,  Mobile,  New  Orleans,  Port  £ads,  Galveston, 
and  Indianola,  notitications  will  be  sent  to  all  of  these  stations. 

119.  When  edgnals  are  ordered  up  or  down  on  the  lakes  notitications  will  be  sent  to 
stations  as  follows: 

Signals  ordered  on  Lake  Sufierior,  to  stations  on  Lakes  Superior,  Huron,  and  Michi- 
gan; signals  ordered  on  Lake  Michigan,  to  stations  on  Lakes  Michigan,  Huron,  and 
£rie;  signals  ordered  on  Lake  Huron,  to  stations  on  Lakes  Huron,  Erie^nd  Ontario; 
signals  ordered  on  Lake  Krio,  to  stations  on  Lakes  Erie,  Ontario,  and  Huron,  and  to 
Mackinaw  City ;  signals  ordered  on  Lake  Ontario,  to  stations  on  other  lakes.  When 
signals  have  been  ordered  displayed  at  one  or  more  stations  on  one  of  the  lakes,  and 
due  notification  has  been  given,  notification  of  the  oixlering  of  additional  signals  on 
that  lake  will  not  be  sent  to  stations  on  other  lakes.  These  notifications  apply  to 
orders  to  display,  and  the  orders  for  lowering  signals. 

120.  The  kind  of  signal  shown  at  Sandy  Hook,  New  Jersey,  will  be  the  same  as 
that  at  New  York  City.    (Ins.  1,  1884.) 

121.  The  officer  in  charge  may  give  a  more  extended  notification  of  the  ordering  of 
signals  when,  in  his  opinion,  necessary.    (Ins.  91,  1882.) 

1*4^  Display  boards  showing  stations  where  cautionary  signals  are  up,  together  with 
the  kind  of  signal,  will  be  kept  in  the  indications  division.    (L.  R.  6679,  Mis.,  1884.) 

123.  The  olncer  in  charge  will  verify  the  orders  for  display  and  discontinuance  of 
signals  and  the  record  on  the  display  bulletin-board,  after  which  the  order  will  be 
numbered  and  entered  in  the  cautionary-signal  order  book  and  sent  to  the  telegraph 
room. 

124.  At  midnight,  after  completing  the  press  report  and  special  bulletin,  and  issu- 
ing the  necessary  signal  orders,  if  any,  the  ''good  night"  message  will  be  prepared, 
copied  in  the  *' signal-order  book,''  verified,  and  sent  to  the  telegraph  room. 

125.  Whenever  a  storm  is  anticipated  from  Cape  May,  N.  J.,  to  Cape  Henry,  Va., 
cantionary  signals  will  be  onlered  for  Baltimore,  M<1.  They  will  be  considered  Justi- 
fied whenever  the  wind  at  any  of  the  stations  from  Cape  May  to  Cape  Henry,  in- 
clasive,  reaches  a  velocity  of  25,  or  more,  miles  per  hour.    (Ins.  109,  1883.) 

Storm  Wabninob.    (Camadiam  Siuikb.) 

126.  Whenever  the  conditions  indicate  dangerous  weather  in  the  Dominion  of  Can- 
ada, a  message  will  be  transmitted  to  Professor  Carpmael,  Toronto,  Canada,  on  the 
osual  form  in  cipher.    The  cipher  words  for  districts  are: 

Collingwood  for  Georgian  Bay,  Sangeen  for  Lake  Huron,  Kingston  for  East  Ontarit, 
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Toronto  for  West  Ontario,  Stanley  for  Lake  Erie,  Montreal,  Onebeo,  Father  Point, 
Gaape,  Bathurst,  Shediao  for  North  New  firnnawick,  Saint  John,  Picton  for  North 
Nova  Scotia,  Halifiix,  Sidney,  Tarmonth. 

127.  The  cipher  words  expressing  time  and  date,  pahlished  in  the  cipher  book  is- 
sued from  this  office,  will  be  need  to  indicate  the  time  and  date  when  a  storm  may  be 
expected,  thus: 

"  Storm  (or  severe  storm)  Sangeen,  Collingwood,  Stanley,  Cash ;  Toronto  ganl ; 
Kingston  neck ;  Montreal,  Qoebec,  cat :"  by  which  it  will  be  understood  that  a  storm 
(or  severe  storm)  is  expected  to  reach  Sangeen,  Collingwood,  and  Stanley  between  7 
a.  m.  and  3  p.  m.  (75th  meridian  time),  on  the  10th ;  Tx>ronto  between  3  p.  m.  and  11 

&m.  on  the  10th ;  Kingston  between  11  p.  m.  on  the  lOth,  and  7  a.  m.  on  the  11th ; 
ontreal  and  Quebec  between  7  a.  m.  and  3  p.  m.  on  the  11th. 

128.  When  danger  is  past  or  no  lonser  threatens  any  Canadian  station  that  has 
been  warned,  a  dispatch  will  be  sent  to  Professor  Carpmael,  containing  the  following 

^  words: 

(1)  Safety ;  (2)  name  of  station  or  stations ;  (3)  date  and  time  (cipher  word).  A 
**  good-night "  message  will  also  be  sent  to  Professor  Carpmael  at  midnight. 

129.  Allmessages  relating  to  storm-warnings  will  be  verified  in  the  same  manner 
as  original  orders  and  entered  in  the  cantionary-signal  order  book,  but  not  numbered. 

130.  A  telegram  will  be  sent  at  or  before  9.30  a.  m.  each  Sunday  to  the  director  of 
the  Magnetib  Observatory  at  Toronto,  Canada,  giving  the  following  information : 

If  there  be  no  definite  warnings  for  Canadian  stations  based  on  the  current  morn- 
ing reports,  and  no  expectation  that  there  will  be  any  founded  on  the  afternoon  re- 
Krts  of  the  same  day,  and  any  warnings  sent  on  the  previous  day  have  been  ac- 
lowledged,  the  absence  of  danger  will  be  expressed  by  the  words  '*  nothing  comine." 

If  warnings  have  been  sent,  based  on  Saturday  afternoon  or  night  reports,  for  which 
acknowledgments  have  not  been  received,  the  fact  will  be  expressed  by  the  words 
**  Saturday  afternoon,"  or  *'  Saturday  night,''  as  the  case  may  be,  followed  by  the 
names  of  stations  for  which  warnings  have  been  sent. 

If  the  morning  repnorts  do  not  make  the  immediate  issue  of  warnings  necessary,  bnt 
indicate  that  there  is  a  finir  probability  that  a  warning  may  be  necessary  after  the 
receipt  of  the  afternoon  reports,  this  information  will  be  expressed  by  the  words 
**  Sunday  evening,"  with  the  names  of  the  stations  at  which  the  warning  will  proba- 
blybe  needed. 

Warnings  based  on  the  current  reports  will  be  sent  in  the  usual  manner.  (Cir.  23, 
1874.) 


131.  Officers  will  carefully  study  the  meteorological  conditions  preceding  damag- 
ing firosts.  Such  as  threaten  any  crop  or  fruit  will  be  announced  in  indications  or  bv 
special  telegraphic  bulletins  as  early  as  consistent  with  reasonable  safety,  and,  u 
possible,  two  or  three  days  in  advance.  These  frost  warnings  will  define  the  regions 
threatened,  state  the  time,  and  distinguish  between  ^oato  and^refria^  weather.  The 
officer  in  charge  will  call  upon  the  other  members  of  the  indications  board  for  their 
opinion  as  to  the  minimum  temperature  to  be  expected  and  the  area  threatened.  (Ins. 
154,1881;  Ins.  155,  1882.} 

132.  During  tho  period  of  navigation  when  freesing  temperatures  are  anticipated 
in  any  canal  region,  special  forecasts  will  be  made  in  tiie  inoioations  and  special  bul- 
letin. 

133.  Whenever  minimum  temperatures  of  40^  or  less  are  expected  frost  warnings 
will  be  telegraphed  to  the  centers  named  in  the  several  schedules  filed  in  the  indica- 
tions and  telegraph  divisions :  For  the  fruitgrowing  regions,  from  November  15  to 
April  15 :  for  the  tobacco-growing  regions,  from  September  1  to  November  1,  or  until 
after  kiliine  frosts ;  for  the  sugar-nowing  regions,  from  October  1  to  February  1,  or 
until  after  killing  fnists ;  for  the  fruit  and  vegetable  districts  about  Chattanooga, 
Tenn.,  from  September  15  to  May  1 ;  for  districts  about  Oeorgetown,  S.  C,  firom  Oo- 
tober  1  to  Anrif  1.    (Ins.  69,  1879;  Ins.  128, 1882 ;  Ins.  6,  21,  24,  and  31, 1883.) 

134.  The  frost  warnings  for  the  sugar-no  wing  regions  of  Louisiana  will  be  tele- 
graphed to  the  Signal  Service  observer  at  New  Orleans,  who  will  proinptly  furnish  a 
copy  to  the  secretary  of  the  Louisiana  State  weather  service.  Tne  officer  in  charge 
of  indications  will  exercise  great  care  in  preparing  these  warnings  and  make  them  ^ 
script! ve  of  the  conditions  expected  to  occur  in  the  northern  and  southern  parts  of  the 
State ;  he  will  also  give  the  time  at  which  the  cold-wave  or  frost  will  pronably  reach 
the  State.  Warnings  will  not  be  given  unless  light  frosts  are  expected  at  least  in  the 
northern  section  of  the  su^ar-growing  region ;  and  when  the  temperature  will  prober 
bly  fall  below,  or  to,  freezing  m  any  section  of  the  sugar-growing  region  it  will  be  so 
stated.    (1118.123,1884.) 

135.  Special  frost  indications  will  be  prepared  for  Iowa,  Minnesoti^  Dakota,  and  other 
of  the  extreme  Western  States,  and  telegraphed  to  the  Signal  Service  ooeerver  at 
Pittsburg,  Pa.    (Ins,  106, 1883.) 
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138.  The  following  table  Bhows  the  present  arranffement  for  the  distribation  of 
froet  wamingSy  Bubject  to  each  modifications  as  may  beoume  necessary  from  time  to 
time: 


GantarorstetloB. 

Addnss. 

Center  or  station. 

Address. 

Avv  wutyviia. 

Tobaeeo-growing 

gnwimg  inierMtt. 

CbarlMtoii,S.C.... 

ObMnrur. 

HsrtfordfConn... 

Manager  Western  Union  Tel- 

Chattanoojca,  Tean. 

Obaorrer.  hetoftirxiiab  copies 
to  the  press  snd  to  the  Mis- 
sloD  Ridjni  Fnii^Giowers 

^  egraph  office. 

Lsacsster,  Pa 

Da 

LexinfftoD.Ky.... 

Do. 

Loai8viIle,Ky... 

Obaorrer. 

CoIvmbia^TflK 

J.i^*th. 

Lyachbarc,  Vs... 
l(Adl8on,Wi8.... 

Do. 

6«hrMtoii,Tex..... 

Obsenrer. 

Manager  Western  Union  Tel- 

DsTidSlsley. 

egraph  office.                              " 

JaeluonTille.Fla... 

Obserrer. 

Memphis,  Tenn. . 

Obserrer. 

NewOrinn«,LA... 

Do. 

KsdivillcTenn.. 

Do. 

New  HsTon,  Conn. 

Do. 

New  York  City.. 

Do. 

tMlmkfc      " 

Palmer,Ms8s 

Manager  Western  Union  Tel- 
egraph office. 
Observer. 

Boston.  HSM 

Da 

Philadelphia.  Pa.. 
Balelgh,lJ.C 

Fliiladolphis»P»... 

Do. 

Manager  Western  Union  Tel- 

egraph office. 

inMgU.     ' 

Do...'..     .. 

W.  H.  Greene,  snperintendent 
Richmond     snd     DanTille 

AabeTi1]e.K.C.... 

Psnnimsn  A  Co. 

Railroad. 

Cineliiii*ti,Ohio... 

Obserrer. 

Saint  Lonis,  Mo.. 

Observer. 

EliBlrii»ir.r 

Mansffer  Western  Union  Tel- 

Springfield, Maes. 

Manager  Western  Union  Tsl- 

egraph  office. 

egraph  office. 

Bsii]iilM],Ho 

Do. 

WashinRton  Citv 

Observer. 

HuTistarcPa.... 

•       Do. 

Manager  Westsm  Union  Tel- 

Do 

Snpeiintendsntof  telegrsph, 
finding    Bsilxosd   C<mi. 

York.  Pa 

egi^  office. 

» 

psny. 

COLD  WATas. 

137.  A  aqnare  white  flag,  with  black  sonare  in  center,  will  be  displaTed  at  stations 
npon  receipt  of  telegraphic  orders  from  this  office,  to  indicate  that  a  ''cold  wave''  is 
approaching,  and  ^11  be  designated  the  '*cold-veave  sigDal." 

Whenever  a  decided  fall  in  temperature  is  expected  to  occur  at  any  of  the  stations 
named  in  paragraph  138,  the  officer  in  charge  of  the  indications  division  will  tele- 
graph the  observer  in  the  foUowing  form :  *'  Hoist  cold-wave  signal ;  temperature 
will  probably  fall degrees  during  next hours.'' 

Great  care  must  be  exercised  in  o^ering  cold- wave  signals,  and,  if  possible,  they 
wUi  be  ordered  in  season  for  the  observers  at  printing  stations  to  give  notice  in  the 
Fannera'  Bulletin  of  the  coming  cold  wave. 

When  the  temperature  has  reached  the  minimum,  the  cold-wave  signal  will  be 
ovdered  down  by  telegraph,  thus :  "Cold- wave  signal  down."    (Ins.  105,  1884.) 

138.  The  following  is  a  list  of  stations  at  which  cold-wave  signals  will  be  displayed : 
Albany,  N.  T. ;  Atlanta,  Qa^  Auburn,  Ala. :  Augusta,  Ga. ;  Baltimore,  Md. :  Ban- 

sor.  Me.:  Boston,  Mass. ;  Buffalo,  N.  T. ;  Burlington,  Iowa;  Cairo,  111.;  Charleston, 
8.  C. ;  Charlotte^  N.  C. ;  Chattanooga,  Tenn. ;  Chicago,  III. ;  Cincinnati,  Ohio ;  Cleve- 
land, Ohio ;  Columbus,  Ohio ;  Concordia,  Kans. ;  Davenport,  Iowa ;  Denver  Colo. ; 
Dea  Moines,  Iowa ;  Detroit,  Mich. ;  Dodge  City,  Kans. ;  Dubuque,  Iowa :  Galveston, 
Tex. ;  Grand  Haven,  Mich. ;  Greencastle,  Ind. ;  Indianapolis,  Ind. ;  Jacksonville, 
Fla. ;  Kansas  City,  Mo. ;  Keokuk,  Iowa ;  Knoxville,  Tenn. ;  Leavenworth,  Kans. ; 
Little  Bock,   *         -  j  -.....--, .  -...,. 


Ark. ;  Logansport,  Ind. ;  Louisville,  Ky. ;  Lynchburg,  Va. :  Madison, 
Wia. ;   Memphis,  Tenn.;  Milwaukee,  Wis.;  Montgomery,  Ala.;  Nashville,  Tenn.; 


TT  iS.  •       A&OUI^UXB,     A  Villi.  ,      JUU  KV  <»UlkO«7,      VT  IB.    ,     JUUUb^VlUCljr ,     .OJB.   ,      XlOOUVItlO,       A17UU.  , 

New  Haven,  Conn. ;  New  London,  Conn. ;  New  Orleans,  La. ;  New  York  Gity ;  Nor- 
foUCy  Va. ;  Omaha,  Nebr. ;  Philadelphia,  Pa. ;  Pittsburg,  Pa. :  Portland,  Me. ;  Bo- 
cheater,  N.  Y. ;  Saint  Louis,  Mo. ;  Saint  Paul,  Minn. ;  Sandusky,  Ohio ;  Savannah, 
Ga. ;  Shreveport,  La. ;  Springfield,  lU. ;  Toledo,  Ohio.;  Vicksburg,  Miss. ;  Washing- 
ton City;  WHmington,  N.C. 

139.  Orders  relating  to  cold- wave  signals  for  Kansas  City  will  be  addressed  to  T.  S. 
Case,  poatmaster,  and  dispatcher's  office.  Fort  Scott  and  Gulf  Bailroad.  Orders  for 
Auburn,  Ala.,  will  be  addressed  to  P.  H.  Mell,  Jr.    (L.  B.  6679,  Mis.,  1884.) 

140.  Whenever  cold-wave  signals  are  ordered  for  Columbus,  Ohio,  similar  warn- 
ings will  be  telegraphed  to  the  director,  Ohio  meteorological  bureau,  Columbus,  Ohio. 
(Ins.  8, 1885.) 

141.  WhaneTer  eold  waves  are  expected  to  occur  in  the  vicinity  of  the  Baltimore 
and  Ohio  Bailcoad,  the  oflloer  in  charge  of  the  indications  divimon  will  telegnph 
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warnings  of  their  approach  to  Snperintendent  Seldon,  Baltimore ;  General  Snperin- 
tendent  Zenbltn,  Chicago,  and  Superintendent  Leslie,  New  York  City.  The  waminss 
^  will  contain  the  names  of  the  States  in  which  the  cold  waves  are  expected.  The  fol- 
lowing  list  comprises  the  States  over  which  the  Baltimore  and  Ohio  system  chielly 
operates :  New  York,  New  Jersey,  Pennsylvania,  Maryland,  Virginia,  West  Virginia, 
Ohio,  Indiana,  Illinois,  and  Kentucky.    (Mem.  VZT,  1684.) 

142.  A  display  l>(»ard  showing  where  cold-wave  signals  are  up  will  be  kept  in  the 
indications  division.    (L.  R.  6679,  Mis.,  1884.) 

143.  Cold- wave  signal  orders  will  be  verified  by  the  officer  in  charge,  entered  in  the 
cold-wave  signal  order-book,  and  checked  with  the  display  board,  after  which  they 
will  be  sent  to  the  telegraph  room.     (L.  R.  66791  Mis.,  1884.) 

144.  Daring  bis  tour  of  duty  the  officer  in  charge  of  the  indications  division  will 
make  a  study  of  approaching  changes  of  temperature  as  indicated  in  the  Northwest, 
Montana,  Manitoba,  and  Dakota,  and  adjacent  sections,  with  a  view  of  determining 
rules  of  value  in  predicting  cold  and  warm  waves.  A  careful  study  of  the  charts  on 
file  for  past  years  will  probably  indicate  practical  rules  of  great  value.  In  connec- 
tion with  the  foregoing  he  will  include  a  special  study  of  atmospheric  changes  which 
precede  frosts.    (Ins.  100,  1884  ;  Mem. 78,  1884.) 

Floods. 

145.  The  river  raports  will  be  entered  on  a  special  form  and  the  changes  briefly  noted 
in  the  synopsis.  Wnenever  greater  than  12  inches  they  will  be  stated  thus : ' '  The  rivers 
have  risen  (or  fallen)  at^'  [here  give  the  names  of  stations  and  amount  of  change] ; 

or  "decidedly  risen  (or  fallen)  at  ";  or  give  the  number  of  feet,  where  the 

change  is  remarkable.  When  the  river  is  near  or  above  the  danger-line  at  any  place 
all  changes  will  be  noted.  When  the  ]^robable  changes  may  be  of  great  importance 
they  will  also  be  mentioned  in  the  special  bulletin.    (G.  O.  28,  1873.) 

146.  Telegraphic  warnings  may  be  sent  at  the  discretion  of  the  officer  in  charge  to  all 
districts  menaced  by  dangerous  floods. 

147.  Whenever  danger  from  floods  in  the  Potomac  River  is  anticipated,  and  word  is 
sent  to  the  merchants  of  Oeorgetown  and  to  the  press  at  Washington,  &c.,  of  snch 
impending  floods,  a  duplicate  message  will  be  sent  by  the  officer  in  charge  of  indica- 
tions to  the  superintendent  of  the  United  States  carp  ponds,  through  the  Telephone 
Exchange  and  National  Museum.    (Ins.  17, 1884.) 

NOBTHBBS. 

148.  When  "northers"  are  anticipated  telegraphic  warnings  will  be  sent  to  the 
regions  menaced  according  to  the  schedule  in  the  indications  division,  subject  to  modi- 
fication from  time  to  time. 


Co-operating  railroad. 


Bnrlington  and  Missouri  River.  Railroad, 

yebraska. 
Atchison,  Topoka  and  Santa  F6  Raiiroad  . 

Missouri  Pacific  Railway 

Saint  Louis  and  S:in  Francisco  Railway 


Central  distributing 
station. 


Omaha,  Xebr 


Persons  addressed. 


General  manager. 


Superintendent  of  telegraph. 
Superintendent  of  transportation. 
Superintendent  of  telegraph. 


Topeka,  Eans  . . . 

Saint  Louis,  Mo  . 

Sprinnlleld,  Mo.. 

International  and  Great  Northern  Railroad  j  PtUestine,  Tox AsHistant  superintendent*  of  tele- 

I      graph. 

Dallas  and  Wichita  Railroad Dalian,  Tex General  manager. 

Texas  and  Saint  Louis  Railway I  Pine  Bluff  Ark (rcueral  superintendent. 

Texas  and  Paciflo  Railway I  Marshall,  Tex Superintendent  of  telegraph. 

Houston  and  Texns  Central  Railway '  Houston,  Tex ,  Goueral  superintendent. 

Galveston,  Harrisborg  and  San  Antonio  i...  do Do. 

Railway. 
Mexican  National  Railway !  Corpus  Christi,  Tex . .  Do. 


TOBXADOKB. 

149.  The  officer  in  charge  of  indications  will  carefully  study  the  tri-daily  weather 
charts  of  previous  years,  with  a  view  of  becoming  familiar  with  the  atmospheric  con- 
ditions which  are  likely  to  exist  .during  the  occurrence  of  tornadoes  in  the  various  sec- 
tions of  the  country. 

150.  When  the  current  weather  report  is  such  as  to  indicate  the  probable  occurrence 
of  tornadoes,  the  indications  prepared  from  such  report  will  contain  special  warning, 
in  the  following  form  : 

*'  Dangerous  local  storms,  or  violent  local  storms  are  indicated  for *'  (naming 

districts  or  St^ites). 

These^  warnings  will  be  telegraphed  to  the  Signal  Service  stations  in  the  threat- 
ened districts.  The  word  ''tornadoes"  will  not  be  used  in  making  these lorecasts. 
(Ins.  60, 1883.) 
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LOCUBflB. 


151.  The  first  appearance  and  subsequent  movemeDt  of  locusts  when  reported  to 
this  office  will  be  mentioned  in  the  special  bulletin  and  synopsis. 


Bailwat  Weathbb  Sionalb. 


152.  The  officer  in  charge  of  the  indications  division  will  telegraph  to  Prof.  P.  H. 
Mell,  Jr.y  director  Alabama  State  weather  service,  icuburn,  Ala.,  at  1  a.  m.,  daily, 
special  weather  forecasts  for  the  ensuing  dav  for  the  State  of  Alabama. 

The  forecasts  will  contain  predictions  of  temperature,  whether  higher,  lower,  or 
stationary ;  general  rain, local  rain,  or  fair  weather;  and  will  be  telegraphed  in  con- 
fonnity  with  the  following  system  of  flag  signals : 


White. 


Yellow. 


Fair  weather. 


Higher  temperatare. 


White. 


Blue. 


Vtdt  weather. 


Stationary  temperAtmia. 


Yellow. 


Bine. 


Looal  rains. 


Stationary  temperature. 


YeUow. 


Wldte. 


Local  ndxia. 


Lower  temperatme. 


I     Bine.        Gteneral  ratna. 


White. 


Lower  temperature. 


Blue. 


Yellow. 


Oenond  rains. 


Higher  temperatare. 


Yellow. 


libcal  miDB  and  higher  temperatare. 


Blae 


Ctoneral  rains  and  stationary  temper- 
ature. 
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The  foieoMts  will  be  telegraphed  in  the  exact  wozds  printed  opposite  the  slgiiala,  as 
shown  herein.    (Ins.  107, 1884.) 

152  a.  Since  the  adoption  of  the  above  sisals  by  the  Alabama  weather  Mrrioei 
the  Bystem  has  been  enperseded  by  the  following : 

EXPLAKATION  OF  SIGNALS. 

PREPARATION   OF  INDIGAHOVS. 

The  weather  indications  furnished  to  the  State  by  the  Chief  SignfJ  Offloer  are  baaed 
on  observations  taken  in  all  parts  of  the  country  three  times  a  day.  The  morning 
indications  are  prepared  at  11  p.  m.  (eastern  standard  time)  of  the  preceding  night, 
and  hold  good  till  the  ibllowing  morning. 

DISPLAY  OF  FLAGS. 

In  accordance  with  these  indications  the  proper  official  flags  should  be  selected  and 
promptly  displayed.    If  elevated  on  a  pole,  tney  should  be  so  arranged  as  to  read 

downwi^.    If  the  indications  read followed  by ,  then  a 

space,  the  width  of  a  fla^,  should  be  left  vacant  on  the  pole  to  indicate  *'folUnoed  bjr." 
The  signals  should  be  withdrawn  at  3  p.  m. 

MEAIONO  OF  FLAGS. 

No.  1  [white  flag]  ref err  always  to  fair  or  clear  weather. 

No.  2  [orange  flag]  refe  s  always  to  local  rains. 

No.  3  [blue  flag]  refers  always  to  general  rains. 

No.  4  [black  tri2tn|;le  flag]  refers  always  to  temperature.  When  placed  above 
either  Nos.  1,  2,  or  3  indicates  rising  temperature;  wnen  placed  below  tnese  numbers 
(1,  2,  or  3)  indicates  falling  temperature,  when  absent  from  the  pole  stationary  tem- 
perature 18  indicated. 

No.  6  [white  flag  with  black  square]  refers  always  to  decidedly  colder  weather, 
and  is  generally  issued  twenty-four  houis  in  advance  of  the  expected  fall  of  tem- 
perature. This  sigaal  is  not  ordered  unless  it  is  expected  that  the  temperature  will 
fall  to  45  degrees  Fahrenheit,  or  below,  within  the  time  stated  in  the  order. 

No.  6  [JDrange  flag  with  black  square]  indicates  the  approach  of  a  cydonio  wave. 

EXAMPLES. 

*'  Cooler,  fair  weather,''  display  flag  No.  1  with  No.  4  below  it. 

**  General  rains,  higher  temperature,"  display  No.  3  with  No.  4  above  it. 

**  Stationary  temperature  and  local  rains,''  display  No.  2  only. 

**  Stationary  temperature  and  general  rains,^  followed  by  cooler  dear  weather,"  die 
play  No'.  3  (space)  and  No.  1  with  No.  4  below  it. 

Public  notice  of  these  explanations  should  be  secured  in  local  newspapers  as  gen- 
erally as  possible,  and  by  posting  this  card  near  the  point  of  display  where  it  can  be 
examined  by  the  public. 

153.  The  officer  in  charge  of  the  indications  division  will  telegraph  to  the  directory 
-  Ohio  meteorological  bureau,  Columbus,  Ohio,  at  1  a.  m.,  daily,  special  weather  fore- 
casts for  the  ensuing  day  for  Ohio.  An  additional  telegram  will  be  forwarded  at  10 
a.  m.,  whenever  sudden  changes  render  it  necessary. 

154.  The  forecasts  will  contain  predictions  of  temperature^  whether  higher,  lower, 
or  stationary ;  general  rain  or  snow,  local  rain  or  snow,  or  fair  weather;  and  will  be 
forwarded  in  conformity  with  the  adopted  system  of  sisals. 

155.  The  signal  will  consist  of  two  figures  which  difler  in  color,  being  red  or  blue, 
and  in  form  being  shaped  like  the  son,  a  crescent,  or  a  star.  The  red  color  refers  to 
the  temperature,  and  the  blue  color  to  the  state  of  the  weather,  as  rainfall  or  snow ; 
they  are  used  as  below : 
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Bailway  weather  HgnaU^ 
Son.  Crescent  Star. 


IM.— Son,  higher  temperatme ;  oieBoent,  lower ;  star,  stationary. 

^lue.— Son,  general  ram  or  snow ;  orescent,  oleor  or  fair  weather ;  star,  local  rain 
or  snow. 

Similar  forecasts  will  be  prepared  for  the  region  of  the  following-named  railroads 
and  telegraphed  at  1  a.  m.,  dauy : 

Cnmberland  Valley  Railroad,  General  J.  F.  Boyd,  superintendent,  Chambersbnrg, 
Pa. 

Frederick  division,  Pennsylvania  Bailroad,  J.B.  H:'tchin8on,  superintendent,  York, 
Pa. 

The  officer  in  charge  of  the  indications  division  will  send  or  designate  the  symbols 
to  be  need,  and  will  not  telegraph  the  written  Indications.    (Ins.  31, 1684.) 

The  11  p.  m.  indications  for  New  England  will  also  be  sent  by  this  code,  except  that 
the  flag  will  be  desigoated  by  numbers  instead  of  by  symbols,  as  follows:  Red  snn, 
flag  No.  1 :  red  crescent,  flag  No.  2 ;  red  star,  flag  No.  3 ;  blue  snn,  flag  No.  4 ;  bine 
creseent,  nag  No.  & ;  bine  star,  flag  No.  6. 

Zhdicatiohb  Boabd. 

156.  The  "indications  board"  will  be  permanently  organised,  the  personnel  of 
which  will  be  annonnced  from  time  to  time. 

157.  The  members  of  the  board  will  successively  perform,  for  one  month  each,  the 
following  duties : 

(a)  Indications. 

(5)  Inspection  of  stations. 

(o)  Fact  and  international  bulletin  division. 

(d)  Charge  of  instruction  and  personal  study. 

15d.  The  members  present  will  assemble  at  10  o'clock  a.  m.,  daily,  in  the  indications 
room,  to  study  and  aisouss  all  meteorological  conditions,  but  the  indications  officer 
will  prepare  his  indications  and  bulletin  independently,  and  will  be  responsible  for 
them. 

159.  When  the  seasons  arrive  at  which  frosts,  floods,  northers,  or  the  flights  of 
locusts  majr  be  expected,  each  member  of  the  board  present  will  inspect  duly  the 
meteorological  conditions  of  the  country  to  discover  any  danger  firom  those  causes, 
and  will  on  occasion  notify  the  senior  officer  present,  who  will  at  once  call  the  full 
board  together  for  further  study  and  consultation  upon  the  subject. 

160.  The  senior  officer  of  the  board  present  will  have  general  charge  during  sessions 
of  the  board,  and  will  be  responsible  for  the  proper  performance  of  its  work,  in  ao> 
cordance  with  the  published  regulations.  The  officer  si>ecially  detailed  on  indications 
for  the  current  month  will  be  responsible  for  all  indications,  signal  orders,  and  special 
bulletins  during  his  tour,  availing  himself  of  the  advice  of  the  board  when  he  so  de- 
sires.' 

161.  It  is  the  duty  of  any  member  of  the  board  to  notify  the  officer  in  charge  of  the 
indications  division  of  any  weather  indications  which  he  thinks 'may  have  escaped 
attention. 

162.  All  communications  affecting  the  work  or  duties  of  the  board  will  be  trans- 
mitted through  the  senior  officer  to  the  Chief  Signal  Officer. 

163.  The  board  will  report  daily,  in  writing,  to  the  Chief  Signal  Officer  the  result 
of  the  previous  day's  work,  embracing  in  the  report  of  the  board  all  omissions  or  other 
matters  seeming  to  require  attention,  including  those,  if  any,  of  the  indications 
ffieer. 

164.  Verifications  of  predictions  will  be  made  by  the  board.    (Ins.  89, 1883.) 

YlRinCATXOHS  OF  InDICATIOHB. 

165.  The  indications  board  will  determine  the  percentage  of  verification  of  the  cur- 
rent indications  in  accordance  with  the  following  instructions : 

(a)  The  percentage  of  verifications  of  wind  predictions  will  be  determined  by  oon- 
sidenng  only  the  d&ection. 
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(h)  The  indications  made  up  from  each  report  will  be  compared  with  the  fiiota 
shown  by  the  three  sacoeeding  tri-daily  reports. 

(c)  In  estimating  the  peroentases,  ascertain  whether  the  conditions  predicted  for 
each  district  have  prevailed  in  it  to  the  amount  of  one-fourth,  one-half,  tnree-fourths, 
or  the  whole  of  the  area  of  the  district. 

(d)  Predictions  which  are  found  to  be  more  than  three-fourths  verified  will  be  con- 
sidered completely  verified,  and  represented  by  100  or  100  per  cent,  in  that  column  of 
the  blank  to  which  the  prediction  refers.  Predictions  which  are  not  wholly  verified 
will  be  represented  in  the  proper  column  of  the  blank  by  75  ner  oeut.,  50  per  cent.,  or 
25  per  cerit.^  as  the  facts  may  warrant.  Predictions  which  nave  fallen  below  25  per 
cent,  in  verification  will  be  rated  as  not  verified  and  represented  by  0  in  the  proper 
column. 

(0)  If,  in  the  indications  for  any  particular  district,  any  class  of  predictions  is  not 
referred  to,  such  omissions  will  be  represented  by  a  dash  ( ). 

(/)  To  determine  the  percentage  of  verification,  divide  tne  sum  of  the  i>ercentages  of 
a  single  class  for  the  month  by  tSxo  number  of  predictions  made  of  that  class.  To  de- 
termine the  percentage  of  verifications  for  any  district,  divide  the  sum  of  the  per- 
centages of  the  several  classes  of  predictions  by  the  number  of  classes.  To  deter- 
mine the  percentage  of  verification  for  the  United  States,  divide  the  sum  of  percent- 
ages of  verifications  by  the  number  of  districts. 

ig)  A  maximum  percentage  of  verification  can  be  got  only  when  the  four  elements 
under  each  district  are  named  in  the  indications  of  the  entire  month. 

(h)  To  determine  the  x>ercentages  of  failures  to  predict  for  any  element,  divide  the 
number  of  failures  to  predict  for  that  element  by  the  entire  number  of  tri-daily  re- 
ports during  the  month.     (G.  0. 28, 1873 ;  Cir.  7, 1874. ) 

(i)  The  indications  for  the  three  districts  on  the  Pacific  coast  will  be  verified  as  to 
weather  according  to  the  usual  rule,  and  will  be  published  in  the  general  percentages 
of  verifications.    (Ins.  17,1879.) 

(j)  The  indications  will  be  verified  from  a  printed  copy  first  corrected  by  the  as- 
sistant in  charge  of  the  indications  division.    (Ins.  9, 1881.) 

(k)  the  statement  of  j^ercentage  of  signals  Justified,  &c.,  will  show  the  number  of 
storms  reported  with  wind  velocity  of  25  miles  or  over  per  hour  for  which  caution- 
ary signals  have  not  been  ordered.    (Ins.  24. 1880.) 

(2)  Indications  of  barometer  changes  will  be  verified  and  counted  in  making  up 
the  monthly  average  of  verificatfons.     (Ins.  69, 1884.) 

(m)  In  verifying  temperature  in  special  predictions,  the  three  charts  of  the  day 
for  which  the  prediction  is  made  will  be  compared  with  the  three  corresponding 
charts  of  the  preceding  day. 

(n)  If  at  the  time  the  prediction  is  made,  precipitation  is  actually  taking  place,,  and 
precipitation  Is  predicted,  the  prediction  will  not  be  considered  fully  verified  unless 
precipitation  is  recorded  on  the  second  chart. 

(o)  The  expression  *' continued  cold"  or  '< continued  warm"  weather,  when  used, 
will  be  understood  to  mean  that  the  temperature  will  remain  stationary. 

(p)  When  light  variable  winds  are  predicted,  any  **  calms"  reported  will  be  con- 
sidered in  verifying  as  "  variable." 

(9)  The  expression  '' partly  cloudy"  will  be  understood  to  mean  totally  cloudy  at 
a  portion  of  the  stations. 

(r)  When  fair  weather  is  predicted  and  rain  occurs  within  twenty-four  hours  the 
prediction  will  be  verified  on  the  basis  of  the  area  of  rainfall  in  the  district,  giving 
zero  for  rain  occurring  over  the  entire  district. 

(«)  In  order  to  fully  verify  the  prediction, "  local  rains  followed  by  fair  weather,"  pre- 
cipitation must  occur  on  the  first  or  second  charts,  and  no  precipitation  be  reported 
in  three-fourths  of  the  district  on  the  last  chart. 

(0  When  "colder"  or  "warmer"  weather,  preceded  by  a  "rise"  or  "fall"  in  tem- 
perature is  predicted,  the  prediction  for  "colder"  or  "warmer"  will  be  oonaidered 
as  applying  to  the  twenty-four  hour  prediction. 
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RiFOBTB. 


166.  A  tri-daily  report  of  the  time  of  completion  and  delivery  of  the  daily  puhli- 
cations  of  the  indications  division  will  he  made  in  the  form  given  helow.  The  indi- 
cations officer  will  lay  these  three  reports  on  the  Chief  Signal  Officer's  table  not  later 
than  12  noon  daily. 

[Form  ^o.  425^^1885.] 
Indications  officer's  fyri- daily  report. 
.    Hour, .    Messenger's  name, . 


3 

To  whom'  delivered. 

Time  of  delirery 
to  be  entered  by 
receiver. 

Signature   of    re- 
ceiver. 

-.  1 

N.  Y.  AsAooiated  Press )  ?• 

W.  U.  TeLCo 

B.  ^kM.  Tel.  Co   

W.  B.  B.,  611 14th  St 

B.&P.  Depot 

flAcrAf  Ari*  t%f  "WtkT    t 

• 

iJlil 

•|. 

Jonmsl                               .....)    • 

Herald 

Capital 

Cbronido...  •••       ••••••• 

^1 

• 

Material  for  morning  map  delivered  to  printer,  at a.  m. 

Map  completed  and  in  bands  of  messenger  at a.  m. 

I  citify  that  tbe  foregoing  is  a  true  retam  for  the  report  and  date  named: 


-,  IndieaUons  Offiatr. 


XOTR. — The  midnight  indications  will  be  prepared  and  delivered  to  the  Associated  Press  companies 
not  later  than  1  a.  m.  The  indications  officer  will  lay  these  reports  on  the  table  of  the  Chief  Signal 
Officer  not  later  than  12  m. 

W.   B.  HAZEN, 
Brigadier  and  Brevet  Major-General^  Chief  Signal  Officer^  U.  8,  Army. 
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APPENDIX  3. 

REPORT  OF  OFFICER  IN  CHARGE  OF  THE  DIVISION  OF  THE  PACIFIC, 

SiGKAi.  Office,  War  Dkparthbnt, 

San  Franoisoo,  Col.,  July  27,  1866. 

Sir  :  I  have  the  honor  to  make  the  following  report  of  the  operations  of  this  diTis- 
ion  for  the  year  ending  June  30, 18% : 

Havinff  been  informed  that  I  wonld  be  ordered  to  take  station  at  San  Francisco, 
with  a  view  to  giving  the  people  of  the  Pacific  coast  the  fall  benefit  to  be  derived  ih>m 
the  Signal  Service,  and  directed  to  make  the  necessary  preparations,  my  time  was 
occapied  during  December,  1884,  and  January,  1885,  in  extracting  data  from  the  Sig- 
nal Service  records  in  the  office  of  the  Chief  Signal  Officer. 

In  obedience  toparagraph  5,  Special  Order  Ko,  1,  Headquarters  of  the  Army,  Adja> 
tant-GteneraVs  Office,  Washington,  January  2,  1885  (copy  herewith  marked  A),  and 
your  letter  of  instructions  of  January  6,  1885  (marked  B),  I  left  Washington  Febru- 
ary 2,  and  reached  San  Francisco  February  11. 

In  accordance  with  letter  of  instructions,  War  Department,  Adjutant-General's 
Office,  Washington,  January  2,  1885  (marked  C),  on  February  12, 1  left  San  Francisco 
for  San  Luis  Obispo,  Cal.  After  an  examination  of  that  section,  including  teleg^raph 
facilities,  &o.,  I  decided  upon  San  Luis  Obispo  as  the  best  location  for  a  Siffnal 
Service  station.  February  16 1  returned  to  San  Francisco.  Private  George  A.  Riviere, 
Signal  Corps,  U.  S.  Army,  reported  to  me  for  duty,  havinffarrived  February  15.  I  pro- 
ceeded to  Red  Bluff,  Cal.,  the  17th,  and  returned  to  San  Francisco  the  18th.  Private 
B.  S.  Pague,  Signal  Corps,  U.  S.  Armjr,  arrived  February  22. 

Pursuant  to  your  letter  of  instructions,  Signal  Office,  War  Department,  Washing- 
ton City,  January  10,  1885  (marked  D),  I  made  an  effort,  February  25^  to  nnderrun 
the  submarine  cable  between  *'  The  Presidio  "  and  Alcatraz  Island.  With  the  facili- 
ties available  it  was  found  impossible  to  raise  the  cable ;  therefore  the  repair  of  the 
same  was  postponed  until  sufficient  money  should  be  at  my  disposal  to  enable  me  to 
hire  the  necessary  apparatus  for  recovering  the  cable. 

I  was  extremely  fortunate  in  securing  from  March  1,  1885,  rooms  Nos.  45  and  46, 
fourth  floor  (across  the  hall  from  the  operating  rooms  of  the  Western  Union  Telegraph 
Company),  No.  302  Montgomery  street,  for  use  as  an  office.  On  March  21 1  left  tor 
Monterey  and  Santa  Cruz.  Cal.,  and  returned  to  San  Francisco  March  23. 

The  office  supplies  arrived  from  Washington  March  26.  On  March  28  the  prepa- 
ration of  tri-daily  charts  from  the  tele^aphic  reports  began.  Privates  Pague  and 
Riviere  had  become  sufficiently  expert  in  tne  preparation  of  the  charts  to  begin  the 
issue  of  the  synopses  and  indications  for  the  Pacific  districts  to  the  public  through  the 
San  Francisco  daily  papers,  the  Associated  Press,  and  the  Farmers'  Bulletin,  twice 
daily ;  at  1  p.  m..  Pacific  time,  for  the  afternoon  papers,  and  9  p.  m.,  Pacific  time,  for 
,  the  morning  papers  and  Farmers*  Bulletin,  excepting  on  Sundays  at  9  p.  m.  only.  I 
inclose  a  sample  copy  of  the  charts  prepared  (marked  £),  a  copv  of  the  synopses  and 
indications  (marked  F),  a  copy  of  the  Farmers'  Bulletin  (marked  G),  and  a  list  show- 
ing the  distribution  of  the  synopses  and  indications  (marked  H).  The  percentages 
of  verifications  of  the  indications,  made  by  myself,  are : 


Per- 
cent> 
age. 

Aver- 
age for 

Month, 
ly  aver- 
age. 

Apbil,  1885. 
North  Paoiflc: 

Weather 

8&5 
91.7 
78.1 

89.1 
78.8 
71.2 

94.9 
89.1 
7S.8 

79.7 

Wind  direction 

Temperature 

Middle  Pacific: 

Weather 

Wind  direction 

-  88.82 

Temperature 

South  Pacific: 

Weather 

Wind  direction 

Temperatoie 
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Per 
cent- 
age. 

Ayer- 
agefor 
district 

Month- 
ly aTer- 
aga. 

Weather 

83.8 
87.7 
74.6 

iW.1 

8ai 

72.8 

93.4 
98.7 
83.0 

8&8 
92.0 
7a6 

96.4 
91.1 
80.4 

98.2 
06.4 
8&4 

|8X0 

i  06.0 

8&27 
1  89.29 
^94.84 

Wind  dlreotloii 

Temperatim 

Middle  A^flo: 

Weather 

Wind  direotlon 

>  87.07 

Temperatuze ^ 

South  Pacific: 

Weather    .        .                                                                   .               . 

Wind  direotiim r 

Tempentare  .a^..  .  .       .       ^x           ^         .^       ^    ^a. 

North  Padfle:                                  ^ 

Weather 

Wind  direction 

Temneratme 

Middle^i^^ 

Weather 

Wind  direction 

>  89L68 

Tenii>eratDre  ..... ^.... ........ I... 

Booth  Pacific: 

Weather 

Wind  direction 

Temperature 

Otneral  averaffo 

87.88 

Since  the  opening  of  this  office  no  cautionary  signals  have  been  ordered  to  be  dis- 
played at  any  of  the  signal  stations  along  the  coast ;  in  fact  no  dangArons  storms  hare 
passed  over  any  portion  of  the  coast  of  the  Pacific  districts. 

At  San  Diego,  Cal.,  on  April  20,  the  wind  reached  a  velocity  of  25  miles  per  hour, 
firom  the  west,  daring  clear  weather.  The  observer  reports  "  Storm  not  considered 
dangerous  to  shipping  or  other  interests." 

Hourly  wind  velocities  of  over  24  miles  per  hour  from  a  westerly  direction  have 
been  of  frequent  occurrence  at  San  Francisco,  while  clear  or  partly  cloudy  weather 
prevailed.  The  maximum  velocity  of  36  miles  per  hour  from  the  west  was  recorded 
June  21.  On  April  16  four  schooners,  which  had  sailed  the  I5th,  returned  to  port, 
not  having  been  able  to  withstand  the  strong  northwest  wind  and  heavy  sea.  April 
26  two  sohooDcrs  returned  to  port,  having  had  their  fore-mast  heads  carried  away  by 
strong  northwest  winds  encountered  about  40  miles  off  Point  Tomales,  California. 
The  observer  reports  "These  velocities  are  not  considered  dangerous  to  shipping." 

At  Fort  Canby,  Wash.,  a  velocity  of  25  miles  per  hour  from  the  south,  while  Tight 
rain  was  falling,  was  recorded  May  13 ;  32  miles  from  the  south,  with  light  rain,  May 
18.  The  observer  reported  that  "  Southerly  gales  are  not  considered  dangerous  on 
Columbia  bar.  The  display  of  cautionary  signals  would  have  been  of  no  benefit  to  ship- 
ping." 

At  Port  Angeles,  on  April  14,  a  velocity  of  30  miles  per  hour  from  the  west,  during 
clear  weather,  and  on  June  5,  28  miles  from  the  northwest  during  clear  weather,  were 
recorded.  The  observer  reports  **No  casualties  reported,"  and  his  report  of  February 
3, 1885,  "  In  a  great  measure  I  do  not  think  there  have  been  any  nigh  winds  here 
that  could  be  considered  dangerous  to  the  shipping  interests  by  what  I  have  seen  and 
learned  from  sea-faring  men."  In  all  of  these  cases,  if  signals  had  been  displayed, 
they  would  have  been  of  no  valae  and  would  have  unnecessarily  delayed  vessels,  ex- 
cepting some  small  coasting  schooners. 

I  have  not  as  yet  been  able  to  determine  the  danger  velocities  of  winds  for  the  sev- 
eral directions  under  difierent  conditions  of  the  weather  at  the  various  stations,  but 
hope  to  do  so  before  the  stormy  season  commences. 

Through  the  press,  those  having  special  interests  to  be  protected  from  frost,  rain, 
floods,  £c.,  have  been  requested  to  inform  me  of  the  same,  with  the  probable  dates 
between  which  they  desired  warning,  but  I  have  not  received  any  communications 
upon  the  subject.  In  the  same  manner  I  have  requested  those  having  records  of  ob- 
servations of  the  temperature,  direction  and  force  of  the  wind,  rainfall,  snowfall, 
thunder  storms,  "northers,"  and  destructive  frosts,  storms,  and  floods,  to  send  me 
eoples  of  the  same,  by  months,  for  past  years,  and  at  the  close  of  each  month  in  future. 
I  have  to  acknowledse  the  receipt  of  meteorological  records  from  Mr.  Charles  W.  Friend, 
Carson  City,  Nev. ;  Mr.  Bobert  Hall,  Sonoma,  Cal. ;  Mr.  H.  C.  Tower,  Santa  Monica, 
Cal.;  Hr.  George  A.  Raymond,  San  Rafael,  Cal. ;  Dr.  W.  W.  Hayes  and  Sinsheimer 
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Bros.,  San  Luis  Obispo,  Cal.,  through  Corporal  Thomas  Gibson,  Signal  Corps,  U.  S. 
Army ;  Mr.  Albert  Dibblee,  Fern  Hill,  near  San  Rafael,  Cal. 

Pursuant  to  instructions  contained  in  your  communication  of  March  19,  1885 
(marked  I),  the  Rev.  W.  H.  Weinland  was  instructed  in  the  duties  of  an  observer.  He 
sailed  on  May  19, 1885,  on  the  schooner  '*  Lizzie  Merrill "  for  his  station  Mumtrekhlaga- 
mut,  Alaska. 

As  per  instructions  contained  in  your  communication»of  May  18,  1885  (marked  K), 
Sergeant  Nelson  Gorom,  Signal  Corps,  U.  S.  Army,  is  being  instructed  in  the  'indica- 
tions "  work  of  this  office. 

In  this  section  the  people  are  especially  interested  in  the  rainfall,  on  account  of  the 
efiEect  of  the  same  upon  tne  growing  crops.  It  is  believed  there  are  special  interests 
that  can  be  beueiicially  served. 

All  my  spare  time  has  been  devoted  to  the  following:  Drawing  isobars  upon  the 
charts  for  past  years  prepared  at  the  office  of  the  Chief  Signal  Officer  for  this  office; 
copying  data  which  I  extracted  from  the  records  of  the  office  of  the  Chief  Signal  Offi- 
cer; making  extracts  from  the  Central  Pacific  Railroad  Company's  recordsi  newspa- 
pers, vessel  reports,  and  records  of  private  individuals;  placing  .available data  into 
suitable  shape  for  quick  reference. 

Letters  received  during  the  year 511 

Letters  written  during  the  year 788 

Monthly  reports  received  from  voluntary  observers 41 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

ROBT.  CRAIG, 
Mrst  Lieuienant  Fourth  Uniied  States  ArtUleryj 

J.  S.O,  and  Assistant  In  Charge. 
The  Chief  Signal  Officer  U.  S.  Army, 

Washington,  D,  C. 


Special  Orders,  ?  Headquarters  of  the  Army, 

No.  1.  J  Adjutaxt-General's  Office, 

Washington,  January  2,  1885. 
fExtract.1 

•  •««*«# 

5.  By  direction  of  the  Secretary  of  War,  First  Lieutenant  Robert  Craig,  Fourth  Ar- 
tillery, acUng  signal  officer,  is  relieved  from  duty  iu  this  city,  and  will  proceed  via 
Yuma,  Ariz.,  and  Los  Angeles,  Cal.,  to  San  Francisco,  Cal.,  and  take  station  at  that 
point,  carrying  out  such  instructions  as  ho  may  receive  from  the  Chief  Signal  Officer 

of  the  Army.    The  travel  herein  directed  is  necessary  for  the  public  service. 

•  «  •  •  •  «  # 

By  command  of  Lieutenant-General  Sheridan. 

R.  C.  DRUM, 

Adjutant'Oeneral. 


B. 

Signal  Office,  War  Department, 

Washington  Ciiy,  January  6,  1885. 
Sir:  In  carrying  out  the  provisions  of  paragraph  5,  Special  Orders  No.  1,  Adjutant- 
General's  Office,  January  2, 1885,  the  Chief  Signal  Officer  directs,  that  upon  arrival  at 
San  Francisco,  Cal.,  you  will  open  a  branch  signal  office  for  the  service  of  the  Pacific 
coast,  and  carefully  study  the  whole  field,  making  your  office  fully  acquainted  with 
the  entire  subject.  •  Yon  will  determine  what  can  be  done  to  make  the  service  most 
useful  to  the  people  of  the  Pacific  coast,  and  render  such  service,  in  the  way  of  indica- 
tions, special  predictions,  signals,  and  otherwise  as  your  facilities  and  means  will 
permit;  you  will  make  monthly  report  to  this  office,  showing,  in  general  and  detail, 
all  that  you  may  accomplish. 
Very  respectfully,  yours, 

B.  M.  PURSSELL, 
Second  Lieuienant,  Signal  Corps,  U.  S,  Army. 
First  Lieut.  Robert  Craig, 

Fourth  Artillery,  Acting  Signal  Officer  and  Assistant,  Washington,  D,  C. 

A  true  copy. 

B.  M.  PURSSELL, 
Second  lAeutenant,  Signal  Corps,  U,  S,  Army. 
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War  Department,  Adjutant-General's  Office, 

Wa^hingtonf  Januatjf  2,  1885. 
(Throngb  the  office  of  the  Chief  Signal  Officer,  U.  S.  A.) 
Sir  :  The  Secretary  of  War  directs,  as  necessary  to  the  interests  of  the  service,  that 
yon  proceed  from  San  Francisco  to  Red  Bluff,  Cal.,  and  re  tarn  ;  from  San  Francisco 
to  Monterey  and  Santa  Crnz,  Cal.,  and  return,  and  from  San  Francisco  to  San  Lais 
Obispo  and  Los  Alamos,  Cal.,  and  return  to  San  Francisco,  carrying  out  such  special 
instructions  as  you  may  receive  from  the  Chief  Signal  Officer  of  the  Army. 
Very  respectfully,  your  obedient  servant, 

R.  C.  DRUM, 

JtffukLnt-  General, 
First  Lieut.  Robert  Craig, 

Fourth  Artillery t  Acting  Signal  Officer. 

[Ut  indorsement.] 

Signal  Office,  WaehingUm  City,  January  6,  1885. 
Respectfully  transmitted  to  First  Lieut.  Robert  Craig,  Fourth  Artillery,  aotiuff 
signal  officer  and  assistant,  Washington^  D.  C,  who  will  carry  out  as  per  verbfu 
instructions  received  by  him  from  the  Chief  Signal  Officer. 
By  order  of  the  Chief  Signal  Officer : 

B.  M.  PURSSELL, 
Seoand  Lieutenant,  Signal  Corpe,  U,  S.  Army, 
A  true  copy. 

B.  M.  PURSSELL. 
Seoond  LMiiten^tif,  Signal  Corps,  U,  S.  Army, 


D. 

War  Department, 
Office  of  the  Chief  Signal  Officer, 

Washington,  D,  C,  January  10,  1885. 

Sir  :  The  Chief  Signal  Officer  directs  that  upon  your  arrival  at  San  Francisco  yon 
will  at  once  take  steps  to  recover  and  repair  the  sub>marine  telegraph  cable  between 
the  Presidio  wharf  and  Alcatraz  Island,  recently  reported  broken  by  a  ship's  anchor. 

In  view  of  the  small  amount  of  mouey  available  for  this  work,  you  will  request  the 
division  commander  to  furnish  such  assistance  by  the  use  of  the  quartermaster  steamer 
and  the  labor  of  troops  or  prisoners  as  will  reduce  expenses  to  the  lowest  possible 
figure. 

Such  telegraph  tools  as  are  not  on  hand  may  be  borrowed  from  the  Western  Union 
Telegraph  Company  at  San   Francisco,  as  was  done  on  a  similar  occasion  a  year  ago. 

The  services  of  one  or  more  experts  may  be  employed  to  superintend  the  recovery  of 
the  broken  end  of  the  cable  and  to  make  the  splice ;  also  such  other  necessary  assistance 
and  material  as  cannot  be  supplied  by  the  military  authorities;  but  before  incurring 
any  expenses  yon  will  obtain  careful  estimates  of  the  probable  cost  of  the  entire  work 
and  telegraph  them  to  this  office  for  approval. 

A  sufficient  quantity  of  spare  cable  is  on  the  spot  should  it  be  fonud  necessary  to  cut 
out  and' replace  any  weak  or  «lefective  parts  uear  the  end  of  the  cable. 

The  cable  was  originally  laid  from  Fort  Mason  to  Alcatraz  Island,  but,  being  broken 
by  an  anchor  shortly  afterward,  was  taken  up  and  relaid  from  the  Presidio  wharf  to 
the  island.  This  was  done  by  order  of  the  division  commander,  and  because  it  was 
thought  that  injury  to  the  cable  would  thereafter  be  of  rare  occurrence,  as  vessels  sel- 
dom anchor  near  that  route. 

No  change  in  the  present  route  will  be  made  by  you  unless  you  are  fully  convinced 
from  personal  examination  and  careful  inquiries  of  persons  familiar  with  the  locality 
that  it  will  lessen  the  danger  of  injury  to  the  cable ;  and  not  then  until  such  change 
has  been  approved  by  the  Chief  Signal  Officer. 

A  copy  of  a  map  showing  the  location  of  the  cable  and  connections  is  inclosed  for 
your  informatiou  ;  also  copies  of  telegrams  referring  to  broken  cable. 

15y  order  of  the  Chief  Signal  Officer. 
Very  respectfully, 

F.  M.  M.  BEALL. 
Second  Lieutenant,  Signal  Corpe, 

"Pmt  Lieut.  Robert  Craio, 

Fourth  Artilleryy  A.  6\  0.  and  Aseistant,  Waehington,  D.  C. 
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F. 

Signal  Service  U.  6.  Abmy, 

Division  of  the  Pacific, 
iS^ii  FranoiacOy  Cal,  Tueaday,  June  30, 1885->9  p.  m.* 

Synopsis  for  the  past  24  hours. 

The  barometer  is  about  normal  in  the  South  Pacific,  and  slightly  below  in  the  Mid- 
dle aud  North  Pacific. 

The  temperature  is  about  normal  in  all  the  districts. 

The  winds  have  been  generolly  light  to  fresh  and  southerly  in  the  Soath  Pacific ; 
light  and  variable  in  the  North  Pacific ;  variable  in  the  Middle  Pacific,  with  high 
northerly  winds  at  Cape  Mendocino. 

Light  local  rains  have  fallen  in  the  North  Pacific ;  fair  weather  has  oontinned  in 
the  Middle  and  South  Pacific. 

Indications  for  the  succeeding  24  hours. 

For  the  North  Pacific,  cloudy  weather,  local  rains,  light  variable  winds,  generally 
northwesterly,  stationary  temperatur«  along  the  coast  and  cooler  over  the  interior. 

For  the  Middle  Pacific,  fair  weather,  followed  in  northern  part  by  local  thunder 
storm,  variable  winds,  generally  southwesterly  in  southern  part,  nearly  stationary 
temperature. 

For  the  South  Pacific,  fair  weather,  variable  winds,  generally  southwesterly,  sta- 
tionary temperature.  • 

CRAIQ. 


o. 


The 

[  circulation 
of  winds 
into  a  low-^ 

^barometer. 


[Farmers'  Bnlletiii.  War  De- 
partment, Office  of  the  Chief 
Signal  Officer,  Diviaion  of 
TeleKTama  and  Reporta  for 
the  Benefit  of  CommeFoe  and 
Agricnltare.] 


The 
circulation 

of  winds 
out  of  a  high 
>  barometer.  * 


San  Francisco,  Cal.,  Thursday,  May  28, 1885-^9  p.  m. 

Synopsis  for  the  past  24  hours. 

The  barometer  is  slightly  above  the  normal  in  Washington  Territory,  and  slightly 
below  in  Oregon  and  California,  being  lowest  over  Northern  Callfomia.  The  tem- 
perature is  su^htly  above  the  normal  in  the  South  Pacific,  from  four  to  twentv 
degrees  above  in  the  Middle  Pacific,  and  three  to  fifteen  degrees  above  in  the  North 
Pacific.  The  winds  have  been  variable ;  generally  westerly  in  the  South  Pacific  and 
southern  part  of  the  Middle  Pacific,  and  northerly  in  the  northern  part  of  the  Middle 
Pacific  and  southern  part  oi  the  North  Pacific.  Fair  weather  has  continued  in  all  the 
Pacific  districts,  excepting  light  rain  in  the  northwestern  corner  of  Washington  Ter- 
ritory. 

Indications, 

For  the  North  Pacific,  slightly  warmer,  generally  fair  weather,  variable  winds,  gen- 
erally northwesterly. 

•  Pacific  time. 
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For  the  Middle  Paoiflc,  fair  weather,  yariable  winds,  generally  eonthwesterly  over 
the  sonthem  part,  nearly  stationary  temperature. 

For  the  Sonth  Paoiflc,  fair  weather,  variable,  followed  by  westerly  winds,  nearly  sta- 
tionary temperature. 

For  the  Middle  Pacific  coast  resion,  daring  the  month  of  May,  winds  blowing  fh>m 
the  southeast  to  southwest  are  round  to  be  the  winds  most  likely  to  be  foUowed  by 
rain.  Winds  blowing  from  the  north  to  east  are  found  to  be  the  winds  least  likely  to 
be  followed  by  xain. 

Generallaw9  aeoompanying  weather  changes  in  the  United  States, — ^Weather  changes 
affecting  the  locality  in  which  this  bulletin  is  posted  generally  appear  first  to  the 
westwara.  An  area  of  low  barometer  (storm-center)  generally  moves  slightly  to  the 
north  of  east ;  an  area  of  high  barometer  generally  moves  slightly  to  the  south  of  east. 
In  advance  of  the  low  barometer  are  generally  found  rain- winds  and  increasing  cloudi- 
ness, with  rain  or  snow ;  in  rear  of  a  low  barometer  are  generally  found  colder,  dry 
winds  and  clearing  weather. 

Meteorologieal  ewmMtry  for  ike  menik  of  May. 

Mean  barometer,  corrected  for  temperature  and  instrumental  error, only....    29.944 

Mean  barometer,  reduced  to  sea-level «. 30.014 

Mean  monthly  range  of  barometer 0.380 

Mean  temperature 56^.2 

ffighest  temperature  (in  1883) 860.O 

Lowest  temperature  (in  1876,  79, '80,  and '82) 46o.O 

Mean  m  on  tmy  ran  ee  of  temperature 30^.  8 

Average  precipitation inch..      0.68 

Prevauing  wind West. 

Published  by  co-operation  of  the  War  and  Post-Of&oe  Departments. 

W.  B.  HAZEN, 

CMtf  Signal  Offieer. 


IJ8T  OF  PAPERS,  BTO.,  RECBIYING  THX  SYNOPSES  AKD  INDICATIONS. 

1  ji.i».— 1  for  file ;  1  for  office  Chief  Signal  Officer;  1  for  Associated  Press  (Pacific 
Coast,  M.  A.  Richardson,  agent) :  1  for  The  £ veniuff  Bulletin ;  1  for  The  Evening  Post ; 
1  for  The  Daily  Report ;  1  for  Die  Abend  Post ;  1  for  Western  Union  Telegraph  Office 
(posted  in  office). 

9  j».  m.~l  for  file ;  1  for  office  Chief  Signal  Officer  \\  for  Associated  Press ;  1  for 
The  Chronicle ;  1  for  The  Call :  1  for  The  Alta ;  1  for  The  Examiner :  1  for  Le  Cour- 
rier  de  San  Francisco ;  1  for  Der  Demokrat ;  1  for  Western  Union  Telegraph  Office 
(posted  in  ofiioe) ;  1  for  The  Commercial  News;  1  for  the  Observer  Siguu  Coips^  San 
mnoiaoo. 


J. 

Signal  Office,  Wab  Depabtuknt, 

WaMngUm  City,  March  19, 1886. 

Sir  :  I  am  directed  by  the  Acting  Chief  Signal  Officer  to  infonn  you  that  a  station 
of  the  second  order  has  been  or&red  established  at  Mumtrekhl^amut,  Alaska,  of 
which  Rev.  William  H.  Weinland  will  have  charge. 

Mr.  Weinluid.  who  expects  to  be  in  San  Francisco  about  the  1st  of  April,  has  been 

J  nested  to  call  upon  jrou  for  instruction  in  the  manner  of  reading  our  instruments 
L  recording  observations,  and  I  have  the  honor  to  reouest  that  you  will  satisfy 
yourself  that  be  has  been  sufficiently  instructed  and  has  a  tnorough  understanding  of 
aU  the  dnties  of  an  observer,  before  he  leaves  for  his  station. 
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Mr.  WeinlaDd  has  also  been  requested  to  compare  his  barometers  with  yours,  to 
insure  this  office  that  they  have  not  been  injured  in  their  transit  to  San  Francisco. 
Very  respectfully,  your  obedient  servant, 

F.  M.  M.  BEALL, 
Seeand  Lieutmani,  Signal  Carp; 
Lieut.  Robert  Craig, 

Aeting  Signal  Officer  and  AaaUiant, 

Merchants  Exchange,  San  Francieoo,  Cah 


Signal  Office,  War  Department, 

Washington  City,  May  18,  1885. 
Sir  :  The  Chief  Signal  Officer  directs  that  yon  carefully  instruct  one  of  the  enlisted 
men  on  duty  at  your  station  in  the  **  indications  "  work,  so  that  at  any  time  when  it 
may  become  necessary  for  yon  to  leave  the  station  on  inspection  trip,  or  for  other  rea- 
sons, the  '*  indications  *'  will  be  made  by  this  man  during  your  temporary  absence. 
Very  respectfully,  your  obedient  servant, 

B.  M.  PUESSELL, 
•    Second  Lieutenant,  Signal  Corpe,  U.  S,  Army. 

First  Lieut.  Robert  Cbaig. 

Aeting  Signal  Officer  and  Aseietant, 

San  Francisco,  Col, 
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APPENDIX    4. 


REFOBT  OF  THE  STATIONS  DIVISION. 

SiGKAL  Office,  Wab  Dbpabtmsnt, 

WaaMngUm  CUy,  June  30,  1885. 

Sib:  I  have  the  honoT  to  report,  in  outline,  the  natnre  of  the  work  performed  hy 
the  Stations  Division  during  tne  year  ending  this  day. 

The  duties  of  this  division  are  as  varied  and  extensive  as  thev  are  important,  and 
their  increase  has  been  cominensDrate  with  the  rapid  strides  taken  by  the  servioe  in 
meeting  the  wants  of  the  people  for  a  wider  dissemination  of  the  weather  reports, 
weather  sisals,  and  information  to  be  obtained  only  from  the  records  of  this  offloe. 

This  division  nas  general  supervision  of  all  paid  observers  of  the  Signal  Servioe; 
of  all  special  cautionary  and  cold-wave  display  stations;  of  the  railway  weather  bul- 
letins ;  of  the  instruction  of  enlisted  men  of  the  Signal  Corps ;  of  inspectors  of  the  Sig- 
nal Servioe,  and  of  the  receipt,  record,  and  publication  of  reports  from  the  above 
sources. 

All  correspondence  with  the  enlisted  men  and  civilians  on  duty  at  stations  In  rela- 
tion to  matters  connected  with  their  official  duties  as  observers  or  displaymen  is  un- 
der the  supervision  of  this  division. 

All  directions  to  stations  relative  to  changes  of  iustrnments  or  elevation  of  instru- 
ments, changes  in  instrumental  corrections  or  reduction  constants,  otherwise  than 
by  fleneral  orders,  are  issued  by  this  division. 

ill  meteorologrioal  records  from  paid  observers  are  here  filed,  and  in  case  of  destruc- 
tion of  the  meteorological  records  of  any  station,  by  fire  or  otherwise,  duplicate  copies 
of  those  on  file  at  this  office  are  made  and  sent  to  the  station  in  question. 

The  original  records  of  observations,  the  monthly  meteorological  summaries,  and 
other  meteorological  forms  received  from  observers  at  stations,  from  displaymen, 
special  river  and  special  cotton-region  observers,  are  here  carefully  examined  for 
errors  and  irre^larltles,  the  necessary  corrections  applied,  and  after  final  action  are 
filed  in  the  division. 

In  all  matters  relating  to  the  meteorological  work  of  the  various  stations,  their  es- 
tablishment, removal,  or  discontinuance,  special  instructions  are  issued  and  the 
necessaiy  action  taken. 

The  regular  stations  of  the  servioe  displaying  cautionary  signals  and  the  special 
display  stations  have  continued  in  successfril  operation. 

Signals  on  Lake  Superior  were  discontinued  on  December  1,  and  oil  Lakes  Michi- 
gan, Huron,  Saint  Clair,  Erie,  and  Ontario  on  December  15, 1884. 

The  very  limited  balance  of  the  appropriation  available  for  the  purpose,  made  it 
necessary  to  delay  the  opening  of  the  special  stations  on  the  lakes  until  April  15, 
1885 ;  but,  owing  to  the  backwardness  of  the  spring,  the  date  named  proved  to  be 
early  enough  for  lake  interests. 

The  number  of  stations  remains  a'bout  as  last  vear,  the  appropriation  being  too 
small  to  display  signals  at  any  of  the  many  additional  points  asked  for  by  parties 
prominentlv  interested  in  lake  navigation. 

During  the  year  all  of  the  special  display  stations  have  been  inspected,  and  the  re- 
ports of  the  inspectors  were  very  generally  satisfactory. 

Bequests  frt>m  shipping-men  for  the  resumption  of  night  services  of  operators  have 
been  general,  but  there  being  no  money  for  the  purpose,  the  service  could  not  take 
favorable  action  in  the  matter.  At  present  night  signals  for  special  display  stations 
are  filed  in  the  telegraph  office  bv  the  observers  in  onarge  of  the  centers,  for  trans- 
mission to  the  displaymen  the  following  morning. 

The  river  and  flood  service  has  continued  in  active  operation.  It  has  been  a  source 
of  great  benefit  to  river  interests  generally,  and  the  results  of  the  large  increase  in 
the  number  of  observations  taken  and  reports  made  have  been  very  Ratifying. 

Centers  have  been  established,  at  whicn  the  river  reports  from  special  stations  have 
been  gathered  in  times  of  danser  from  flood,  and  rapidly  disseminated  through  the 
sections  of  adjacent  country  liable  to  overflow,  thus  being  the  means  of  saving  much 
valuable  propertv  and  perhaps  a  number  of  lives. 

My  report  on  this  subject  explains  the  whole  system  of  rirer  and  flood  reports,  and 
indicates  how  it  has  been  extended  and  simplified  during  the  year. 
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Daring  the  coming  year  it  is  expected  that  river  gauges  will  be  located,  obeervers 
appointed,  and  observations  commenced  at  many  important  points  which  the  insuffi- 
cient appropriations  have  heretofore  prevented  being  done. 

In  the  cotton- region  system  of  reports,  but  few  changes  from  last  year  have  been 
made.  Much  pressure  has  been  brought  to  bear  on  this  office  to  open  new  stations  at 
important  points  in  the  cotton-belt,  but,  as  will  be  seen  from  my  report  on  this  sub- 
ject, the  meagerness  of  the  appropriation  for  this  brauch  of  the  service  would  not 
permit  of  any  expenditures  in  this  direction.  On  the  contrary,  observations  were 
not  begun  until  May  1  this  year,  in  order  that  the  money  might  be  husbanded  to 
operate  this  important  service  up  to  the  end  of  the  fiscal  year,  to  avoid  discontinuing 
any  of  the  stations. 

With  a  liberal  sum  from  Congress  for  this  work,  the  reports  and  their  resulting  ad- 
vantages to  all  cotton  interests  could  be  extended  indefinitely. 

The  cold- wave  signal  is  a  recent  feature  of  this  service;  but  one  which  at  once 
made  its  way  into  public  favor. 

The  first  few  warnings  of  approaching  cold  waves  were  received  by  the  business 
community  with  sach  marked  approval  that  this  signal  has  become  very  popular, 
and  all  agricultural,  commercial,  and  industrial  interests  are  anxions  to  obtain  the 
information  of  approaching  cold  weather. 

My  report  on  this  signal  shows  what  advancement  has  been  made,  and  how  the 
wants  of  the  people  for  these  reports  have  been  met  by  the  Signal  Service ;  and  also 
the  gratifying  results  of  the  system. 

With  a  limited  appropriation  for  the  purpose,  much  good  could  be  accomplished, 
and  many  important  centers  of  population  furnished  with  cold-wave  warnings 
which  have  of  necessity  been  left  untouched. 

In  my  report  on  the  railway  weather  bulletin  service  for  the  year,  it  will  be  seen 
that  much  good  has  been  accomplished  in  the  way  of  furnishing  the  weather  predic- 
tions to  the  railroads  of  the  country  for  transmission  to,  and  display  at.  stations  on 
their  roads,  in  the  interests  of  the  traveling  public  and  the  resident  population  at  the 
many  hundreds  of  offices  reached. 

This  railway  service  has  been  oonsiderably  extended  during  the  year,  so  that  fifty- 
one  roads  now  post  the  daily  ^weather  reports  at  their  various  offices. 

These  reports  are  growing  in  favor,  and  are  found  to  be  very  valuable  in  making 
shipments,  moving  might,  &c. 

It  is  expected  that  during  the  ensuing  year  other  roads  will  adopt  this  system,  and 
that  finally  every  railroad  in  the  country  will  see  the  advantages  to  be  derived  from 
the  weather  forecasts  famished  by  this  office. 

Considerable  has  been  done  in  the  way  of  displaying  weather  and  temperature  sig- 
nals from  railroad  trains.  A  number  of  roads  have  obtained  flags  or  symbols,  and  are 
co-operating  with  this  service  in  publishing  the  weather  reports.  On  some  roads  the 
signals  or  symbols  are  displayed  from  the  baggage-oars,  and  on  others  at  the  stations 
on  the  road.  The  indications  are  telegraphed  to  the  superintendent,  or  other  official 
charged  with  the  work,  and  under  his  direction  the  proper  symbols  are  displayed. 

It  is  expected  that  a  majority  of  the  railroads  of  the  country  will  rapidly  adopt  this 
system,  which  is  so  simple  and  inexpensive,  the  reports  being  sent  from  this  office  at 
the  cost  of  the  Signal  Service. 

In  addition  to  the  49  regular  appendices  of  the  Annual  Report  of  the  Chief  Signal 
Officer,  meteorological  data  and  tables  have  been  compiled  in  the  Stations  Division, 
occupying  time  equal  to  the  labor  of  one  man  for  96o  workins  hours.  These  data 
have  been  for  use  in  courts,  for  publication,  for  use  of  merchants'  exchanges  and 
boards  of  trade,  for  the  Mississippi  River  Commission,  for  use  of  railroads,  State 
boards  of  health,  State  weather  services,  and  scientific  purposes  generally. 
I  am,  air,  very  respectfully,  your  obedient  servant, 

F.  M.  M.  BEALL, 
Seoond  limtmani^  Signal  €larp§. 

The  Chibf  Signal  Officer  of  thb  Arbit, 

WoBhingUm  Ot^. 
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Monthly  oonstanUfoT  the  reduction  to  sea-level  of  haromelric  oleervatione  made  at  Signal 

Service  etatione, 

[The  colnmn  headed  *'  Altitnde  "  contains  the  elevation  above  sea-level  of  the  barometers  at  the  sev- 
eral stations  as  adopted  by  this  office.  The  letter  B  denbtes  that  the  altitnde  has  been  obtained 
from  barometric  readings.  *  The  values  given  in  this  column  will  be  used  on  all  forms  instead  of  val- 
ues heretofore  In  use.] 


1 

Beduotion  constant  for  each  month. 

Station. 

1 

i 

1 

> 

< 

0.09 
0.04 
0.69 
4.92 
2.91 
1.19 
0.01 
0.19 
0.05 
0.02 

0.02 
1.64 
2.85 
1.88 
0.03 
2.84 
0.14 
0  06 
0.77 
2.10 
0.41 
0.20 
0.0i 
0.03 
0.69 

o.ai 

0.06 
0.86 
0.83 
6.02 
0.73 
0.01 
0.67 
0.76 
1.82 
0.87 
1.94 
3.18 
0.67 
4.78 
1.76 
4.69 
0.02 
6.27 

1 

0.09 
0.04 
0.66 
4.82 
2.85 
1.17 
0.01 
0.19 
0.05 
0.02 

0.02 
1.56 
2.78 
1.79 
0.03 
2.84 
0.14 
0.06 
0.74 
2.00 
0.40 
0.20 
0.0? 
0.03 
0.68 
0.02 
0.05 
0.84 
0.81 
5.89 
0.70 
0.01 
0.65 
0.73 
1.79 
0.84 
1.00 
3.10 
0.64 
4.71 
1.76 
4.52 
0.0: 
5.16 

1 

< 

1 !  1 

i 

i 

Albany.N.Y 

Alexander.  Fort.  Alaska. . . 

Alpena,  Mich...  

Apache,  Fort,  Aria   

Assinalwine.  Fort.  Mont  .. 
Atlanta,  Ga 

83 

38 

600 

5060  B 

2720  B 

1120 

,y 

4.5 
22 

22 

1510  B 

2681  B 

1604 

27 
2750  B 

0.10 
0.05 
0.71 
5.12 
3.05 
1.23 
0.01 
0.20 
0.05 
0.02 

0.02 
L74 
2.97 
2.00 
0.03 

9.m 

1 

0.10'  0.10 
0.05  0.04 
0.71'  0.70 
5.10   5.02 
3.05:  3.02 
1.22,  1.21 
0.0l|  0.01 
0.20!  0.20 

0.05  o.ori 

0.09 
0.04 
0.65 
4.75 
2.80 
1.16 
0.01 
0.19 
0.05 
0.02 

0.02 
1.54 
2.76 
1.76 
0.03 
2.78 
0.13 
O.06 
0.73 
1.99 
0.39 
0.19 
0.02 
0.U3 
0.68 
0.02 
0.05 
0.83 
0.81 
.'i.76 
0.69 
0.01 
0.65 
0.73 
1.75 
0.84 
1.B7 
3.06 
0.64 
4.60 
1.75 
4.44 
0.02 
5.04 
0.88 
0.69 
2.51 
0.60 
0.71 
0.07 

0.09 
0.04 
0.64 
4.74 
2.74 
1.15 
0.01 
0.19 
0.05 
0.02 

0.02 
1.64 
2.70 
1.7J 
0.03 
2.72 
0. 13 
0.06 
0.72 
1.96 
0.39 
0.10 
0.02 

0.00 
0.04 
0.64 
4.72 
2.76 
1.15 
0.01 
0.19 
0.05 
0.02 

0.02 
1.54 
2.78 
1.76 
0.03 
2.75 
0.13 
0.06 
0.72 
1.98 
0.39 
0.19 
0.02 

0.09  0.09 
0.04  0.04 
6.65  0.07 
4.80  4.90 
2.86  2.93 
1.17,  1.19 
0.01   a  01 
0. 19,  0. 19 
0. 05.  0. 05 
0.02  0.02 

0.02:  0.02 
1.59:  1.62 
2.83   2.90 
1.80;  1.88 
o.o:i,  0.03 
2.77|  2.86 

0.09 
0.05 
0.70 
5.10 
2.90 
1.22 
0.01 
0.20 
0.05 
0.02 

0.02 
1.60 
2.05 
1.93 
0.03 
2.04 

0.10 

0.05 
0.71 
5.08 
8.04 
1.28 

Atlantic  City,  N.  J 

AuffUBta.  Ga    

0.01 
0.20 

Baltimore.  Md 

0.05 

Barnegat  City.  N.  J 

Bchring's  Island,  Behring 

Sea         

Bennett  Fort,  Dak 

Benton,  Fort,  Mont 

B.smarck,Dak 

BlocklBland.R.  I 

Boia^  Citv.  Idaho 

0.02 

0.02 
1.73 
2.09 
1.98 
0.03 
2.06 
0.14 
0.06 
0.79 
2.21 
0.42 
0.20 
0.02 
0.03 
0.70 
0.02 
0.06 
0.89 
0.86 
6  27 
0.75 
0.01 
0.89 
0.79 
1.88 
0.90 
2.02 
3.36 
0.70 
4.95 
1.82 
4.92 
0.02 
5.5J 
0.97 
0.75 
2.74 
0.76 
0.79 
0.07 
2.90 
3.88 
0.77 
0.72 
0.50 
0.04 
0.71 
4.86 
0.01 
4.85 
1.52 
0.85 
0.03 
0.05 
0.70 
0.0' 
0.01 
1.08 
0.84 
0.95 
0.87 

0.02 

0.02 
1.76 
2.97 
1.92 
0.03 
2. 92 
0.14 
0.06 
0.78 
2.16 
0.42 
0.20 
0.02 
0.03 
0.69 
0.02 
0.06 
0.88 
0.85 
6.20 
0.74 
0.01 
0.09 
0.78 
I.** 
0.89 
1.97 
3.33 
0.69 
4.87 
1.82 
4.84 
O.O2I 
5.44 

0.02 

0.02 
1.76 
2.90 
2.02 
0.03 
2.98 

Boston,  Mass 

122  0. 14 
57   0.06 

0.13   0.14   0.14 
0.06   0.06!  0.06 
0.73  0.75|  0.77 
2. 02,  2.  lOl  2. 16 
0.40  0.40,  0.42 
0.20  0.10,  0.20 
0.02  0.021  0.02 
0.03  0.031  0.03 
0.68  0.60,  0.70 
0.02  0.02   0.02 
0.03  0.06  0.06 
0.84  0.86   0.88 
0  81   0. 83   0. 85 
5.88  6.04   6.28 
0.69  0.71   0.74 
O.OI    0.01   0.01 
0. 65  0. 66  0. 60 
0.72  0.741  0.77 

0.14 

Brownsville,  Tex 

0.06 

Baflfolo,  N.Y 

Biiford.  Fort,  Dak 

600 
1030  B 

0.70 

0.79 
2.27 

<  *airo  111     

877 

170 

16 

27 

637 

22 

62 

808 

783 

6105 

661 

8 

620 

600 

1700 

805 

1900  B 

3040  B 

619 

4028  B 

1667  B 

4600  B 

20 

6294 

849 

661 

2617 

665 

672 

61 

2650  B 

3764  B 

681 

613 

451 

40 

620 

4856  B 

12 

4044  B 

1305 

753 

26 

43 

618 

20 

0 

980 

725 

842 

780  B 

0.42 
0.20 
0.02 
0.03 
0.70 
0.02 
0.06 
0.89 
0.86 
6.27 
0.75 
0.01 
0.69 
0.78 
1.88 
'0.90 
2.02 
8.38 
0.71 
4.97 
1.81 
4.05 
0.02 
5.52 
0.97 
0.76 
2.75 
0.77 
0.79 
0.07 
2.93 
3.88 
0.77 
0.72 
0.50 
0.04 
0.71 
4.90 
0.01 
4.38 
1.54 
0.84 
0.03 
0.05 
0.70 
0.02 
0.01 
1.08 
0.84 
0.96 
0.87 

0.42 

Canby.  Fort,  Wash 

Capo  Henry,  Va  

0.20 
0.02 

CaoAMavN.J 

0.0.3   0.03 
0.68  0.68 
0.02  0.02 
0. 05,  0. 05 
0.8;j'  0.83 
0.80  0,80 
6.71'  5.72 
0.69  0.69 
0.01   0.01 
0.64    0.64 
0.  72   0. 72 
1.76,  1.74 
0.83  0.83 
1.88   1.86 
3.02   3.06 
0.63  0.63 
4.63  4.64 
1.72   1.72 

0.08 

Cape  Mendocino,  Cal 

Cedar  Kevs.  Fla 

0.70 
0.02 

Charleston.  S.  C 

Charlotte.  N.  C 

Chattanooga.  Tenn  

Chovcnne.^^vo 

0.06 
0.80 
0.86 
6.30 

Chicago,  III 

0.76 

Chincoteacae.  "Va 

0.01 

Cincinnati,  Ohio    '. . . 

0.70 

Cleveland.  Oblo 

0.70 

Coleman  City.  Tex 

Columbus.  Ohio 

1.70  1.82 
0.84  0.86 
1.90   1.95 
3.12   3.24 
0.65  0.66 
4.69  4.84 
1.75   1.79 
4.56  4.68 

1.80 
0.80 
2.01 
3.82 
0.60 
4.89 
1.79 
4.84 
0.02 
5.50 
0.05 
0.74 
2.74 
0.76 
0.77 
0.07 

LOO 
0.01 

Concho,  Fort,  Tex 

Cnstvr,  Fort,  Mont 

Davcnnort.  Iowa 

2.02 
8.40 
0.71 

Davis,  Fort,  Tex 

4.0s 

Davton   Wash 

L84 

Deadwood.  Dak   

4.4:i 
0.02 
5.01 
0.88 
0.69 
2.50 
0.60 
0.70 
0.06 
2.64 
8.60 
0.71 
0.64 
0.46 
0.04 
0.65 
4.57 
0.01 
4.01 
1.32 
0.77 
0.03 
0.04 
0.63 
0.02 
0.01 
1.00 
0.75 

4.44 

0  02 
5.02 
0.88 
0  60 
2.48 
0.69 
0.70 
0.07 
2.64 
3.60 
0.71 
0.64 
0.46 
0.04 
0.65 
4.57 
0.01 
4.04 
1.34 
0.77 
0.03 
0.04 
0.63 
0.02 
0.01 
l.Ol 
0.75 

4.90 

Delaware  Breakwater,  Del. 
Denver  Colo   

0.02 
5.11 
0.89 
0.69 
2.55 
0.70 
0.72 
0.07 
2.60 
3.65 
0.71 
0.66 
0.47 
0.04 
0.66 
4.60 
0.01 
4.12 
1.38 
0.78 
0.0.i 
0.04 
0.65 
0.02 
0.01 
1.02 
0.77 
0.88 
0.83 

0.02 
6.26 
0.02 
0.71 
2.63 
0.72 
0.74 
0.07 
2.79 
8.74 
0.73 
0.67 
0.48 
0.04 
0.67 
4.70 
0.01 
4.25 
1.43 
0.80 
0.03 
0.04 
0.67 
0.02 
0.01 
1.04 
0.79 
0.00 
0.86 

0.02 
5.52 

Des  Moines.  Iowa 

0.96  0.93  0.89 

0.98 

Detroit.  MJch    

0.76 
2.73 
0.75 
0.77 
0.07 
2.83 
3.80 
0.77 
0.71 
0.40 
0.04 
0.70 
4.83 
0.01 
4.32 
1.48 
0.84 
0.03 
0.05 

^73l  0.70 
2.64'  2.55 
0.73]  0.70 
O.75I  0.73 
0.071  0.07 

0.76 

Dodre  <  Mtv.  KauH 

2.80 

Dnbuone  Iowa 

0.77 

Dnltitn,  Minn 

0.80 

KaAtnoft  Me 

0.07 

Slliott  Fort.  Tex 

2.78'  2.70   2.67 

2.03   2.06 

£1  Paso,  Tex 

3.741  8.64 
0.75  0.72 
0.69!  0.66 

8.59 
0.72 
0.65 
0.46 
0.04 
0.65 
4.54 
0.01 
4.07 
1  34 
0.78 
0.03 
0.04 
0.64 
0.02 
0.01 
1.01 
0.76 
0.87 
a  82 

8.85  a  86 

Erie  Pa  

0.76  0.77 

Escanaba.  Mich 

0.70  a72 

FortSmith,  Ark 

0.48 

0.47 

0.49,  0.60 

Galveston  TeaL. 

0.04 
0.69 
4.73 
0.01 
4.21 
1.45 

0.04 
0.66 
4.61 
0.01 
4.12 
1..35 

0.04   0.04 

Grand  Haren,  Mioh 

Graut  Fort.  Aria 

0.70;  0.71 
4. 84'  4. 88 

Hatteras  N.C    

O.Oll  0.01 

Helena.  Mont 

4.33,  4.83 

Hiiron  Dftic         •...•••.... 

1.48,  1.54 

Indiananolln  Ind 

0.82 

0.79 

0.84  0.85 

Indianofa,  Tex ... 

0. 03'  0. 03 
0.04   0.04 

0.03   0.03 

Jackaonville  Fla 

0.05  0.05 

Keokuk  Iowa  # 

0.69;  0.67|  0.65 
0. 02   0.  02;  0. 02 
0. 01    0.  01   0. 01 
1.06   1.04    1.02 
0. 82   0.  80  0. 76 
O.94I  O.91I  0.88 
0.86,  0.851  0.84 

0.69  0.71 

Kev  Wi'St.  Fla 

0. 02  0. 02 

Kitty  Hawk,  N.  C 

E!noxvilIe  Tenn    

0.  Oil  0. 01 
1.071  1.08 

LaCroase   Wis 

0.82  0.85 

Leavenworth,  Eans 

Lewiston.  Idaho 

0.86,  0.86 
0.811  0.81 

0.94  0.96 
0.i7|0l89 
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Bednotion  oonttaiit  for  each  mcnth. 


I 


I 


i 


LltUe  Book,  Ark 

Los  Annies,  Cal 

Louisville,  £7 

Lyncbborg.  vs 

Ibwkinaw  Ci^  Mioh . . 

Mscon,  Fort,  N.  C 

Hsginnis,  Fort,  Mont. 

IcSinette,  Mioh 

Memphis,  Tenn 

Milif«iikee.  Wis 

Mobile,  Ala 

MdDtffomety.Als 

Moorbesd,  lunii 

Mount  Wasbin|(ton,  N.  H. 

Myer,  Fort,  Va 

Nashville,  Tenn 

New  Haven,  Conn 

New  London,  Conn 

New  Orleans,  La 

New  York  City 

Norfolk,  Va 

North  Platte,  Nebr 

OlympiiL  Wash 

Omaha,  Nebr 

Oswego,  N.  Y 

Palestine,  Tex 

Pensacola,  Kla 

Philadelphia,  Pa 

Pike's  Peak,  Colo 

PitUbarg,Pa 

Poplar  Biver,  Mont 

Port  Hnron,  Mich 

Portland,  Me 

Portland,  Oreg 

Presoott,  Alls 

Provinoeto  irn,  Mass 

BedBlair.Cal 

Bio  Orande  City,  Tex 

Boohester,  N.  Y 

Boseburg,  Oreg 

Baeramento,  CaL 

Saint  Lonis,  Mo 

Saint Miohael's,  Fort 

Alaska 

Saint  Paal,  Minn 

Saint  Vincent,  Minn 

Salt  Lake  City,  0tah 

San  Diego,  Cal 

Sandusky,  Ohio 

Sandy  Hook,  N.J 

Sanford.Fla  

San  Francisco,  Cal 

Savannah,  Ga 

Shaw,  Furt,  Mont 

Shreveport,  La 

Sill,  Fort,  Ind.  T 

Sitka,  Alaska 

SmiihvUle,  N.  C 

Spokane  Falls,  Wash 

Springfield,  in.... 

Stockton,  Fort,  Tex 

Tatoosb  Island,  Wash 

Thomas,  Camp,  Aris 

Toledo,  Ohio 

TTnalasbk  a,  Alaska 

Vioksbnrg,  Miss 

Washington  City 

West  Las  Animas,  Colo  ... 

Wilmington.  N,  C 

WinnemuociL  Nev 

Yankton,  Dak 

Yuma,  Ariz 


871 
«80 
998 
605 

11 

40403 

078 

821 

007 

86 
319 
028 
8270 
287 
640 
107 

47 

62 
104 

80 
8841 

86 
Ilia 
834 
688 

80 

117 

14184 

766 

2080  B 

633 

45 

67 
63«0 

20 

882 

280  B 

621 

623 

64 
671 


0.88 
0.40 


0.88 
0.40 


0.60  0.60 


0i72 
0.70 
0.01 
4.77 
0.78 


0.72 
0.70 
0.01 
4.75 
0.78 


a86  0.85 
0.80  0.80 


0.88 
0... 
0.50 
0.72 
0.70 
0.01 
460 
a  77 


0.82 
0.40 
0.67 
0.71 
0.68 
0.01 
4.60 
0.75 


a  85  0.84 


0. 

0.24 
Lll 
6.68 
0.80 
0.61 
0.12 
0.05 
0.06 
0.10 
0.08 
8.12 
0.04 
1.27 
0.88 
0.68 
0.03 
0.13 
12.70 
0.86 
2.86 
0.73 
0.05 
0.07 


a04 
a24 
LIO 
6.62 
0.80 
0.61 
0.12 
0.05 
0. 

0.10 
0.03 
8.10 
0.04 
1.27 
0.38 
a66 
0.08 
0.13 
12.72 
0.86 
2.85 
0.73 
0.05 
0.07 


0.70 
0.04 
0.24 
LOS 


0.77 
0.04 
0.28 
L0.<) 


6.52  6.41 
0.80  0.29 
0.60  0.68 


a  12 


0.12 


0.05  0.05 


0.81 
0.40 
0.66 
0.68 
0.65 
0.01 
4.41 

a72 
o.:i3 
0.74 

0.04 

o.„ 
ao8 

6.18 
0.28 
0.67 
0.12 
0.05 


0.81 
0.89 


0.81 
0.88 


0.82 


0.55  0.55 


0.06  0.06  0.05 
0.18  0.18 


0. 

8.06 

0.04 


0.03 
2.06 
0.01 


L25   L21 


0.18 
0.03 
2.87 
0.04 
L16 


6.48  6.41 
0.03  0.03 
0.87;  0.37 
a  25,  0.29 
0.71  0.71 
0.58  0.68 
0.071  0.07 
0.65,0.65 


0.87   0.87  0.86 

0.57   0.56  0.65: 

0.08  0.08  0.03[ 

0. 18|  0. 18  a  12| 
12.6012.2812.06 

0. 851  0. 68  0. 80, 

2. 80  2. 20  2. 12 

0.72  0.70  0.68 

0.05   0.05  0.05 
0.07 


6.39 
a  03 
0.37 
0.24 


0.07  0.07 
5.27  6.14 
0.08  0.03, 
0.86  0.86' 
0.24 


80 

801 

804 

4848 

67 

630 

28 

86  B 

60 

87 

8660B 

227 

1200  B 

63 

84 

1006 

644 

3010  B 

86 

2710  B 

651 

13 

244 

106 

8889 

52 

4358 

1228 

141 


0.24  .._. 

0.701  0.69  0.66 

0. 57|  0. 57  0. 66 

0.07|  0.07  0.07 

0.64  0.62  0.60 


0.04 
O.94I 
0.98 
4.67 
0.07 
0.72 
0.08 
0,04 
0.07 
0.10 
3.86 
0.25 
L83 
0.07. 
0.04 
2.14' 
0.73 
8.14 

0. 10! 

2.83 
0.741 
0.02' 
0.27 
0.12 
4.13 
0.06 
4.55 
L42| 
0.15 


0.04  0.04 
0.03  0.91| 
0.07  0.94 
4.56  4.52 
0.07,  0.07 
0.72  0.72 
0.03'  0.03 
0.04  0.04 
0.071  0.07 
0.00  0.09 
3.85;  3.80 
0.25  0.26 
L31|  L29 
0.07|  0.07 
0.041  0.04 
2.13'  2.13 
0.73  0.72 
3.18  8.08 
a  10!  0. 10 
2.881  2.78 
0.74'  0.73 
0.02;  0.02 
0.271  0.26 
0.l2i  0.12 
4.12  4.07 
0.06  0.06 
4.54  4.61 
L42  L89 
0.15  0.16 


0.03 

0.88 

0.91 

4.87 

0.07 

0.70 

0.03 

0.04 

0.07 

0.09 

3.67 

0.24 

1. 

0.07 

0.04 

2.06 

0.70 

3.03 

aoo 

2.73 
0.71 
0.02 
0.26 
0.12 
3.95 
0.06 
4.41 
L84 
0.15 


0.03 
0.84 
0.80 
4.82 
0.07 
0.67 
0.03 
0.04 
0.07 
0.09 
8.60 
0.24 
L22 
0.06 
0.04 
2.05 
0.67 
3.01 
0.09 
2.67 
0.68 
0.02 
0.25 
0.11 
8.65 
0.05 
4.84 
L28 
0.15 


0.67 
0.64 
0.01 
4.88 
a  72 
0.88 
a  74 
0.04 
0.23 
0.97 
6.12 
0.28 
0.66 
0.11 
0.05 
0.05 
0.17 
0.03 
2.80 

ao4 

L14 
0.86 
0.54 
0.03 
0.12 
11.82 
0.79 
2.10 
0.67 
0.05 
0.07 
5.06 
0.03 
0.35 
0.28 
0.65 
a66 
0.07 
0.69 

0.08 
0.84 
0.85 
4.22 
0.07 
0.67 
0.03 
0.04 
0.07 
0.09 
3.67 
0.23 
L20 
0.06 
0.04 
2.04 
0.67 
2.92 
0.09 
2.63 
0.68 
0.01 
0.25 
0.11 
8.77 
0.05 
4.26 
1.28 
0.14 


0.67 

0.64 

a  01 

4.31 

0.71 

0.88 

0.78 

0. 

0.22 

0.96 

6.07 

0.28 

0.66 

ail 


O18II  0.81 

0.89  0.89  0.40 

0.65:  0.65  0.57 

0.67  0.68  0.60 

0.641  0.65  0.67 


0.01'  0.01 

4.81 

0.71 


0.33 
a73 
0.04 
0.23 
0.97 


0.01 
4.40  4.64 
a  72  0.74 


0.84 


a84 


0.74  0.76 
0.04  0.04 


0.28 
0.99 


6.06  6L16 


0.28 
0.57 
0.11 


0.28 

0.56 

,  0.11 

0.05;  0.05  0.05 

0.05  0.05  0.05 

0. 17,  0. 17,  0. 17 

0.03;  0.03,  0.03 

2.80,  2.8G  2.88 

0.04  0.04  0.04 

1. 13;  L  14:  1. 17 

0.36   a  35,  0.35 

0.54,  0.5l!  0.5.5 

0.03   0.03   0.03 

0. 12!  0. 12,  0. 12 

11.7811.7911.98 

0.79|  0.79  0.79 

2. 06  2. 08:  2. 15 

0.66  0.66  0.67 

a  05   0.05   0.05 

0.07   0.07 

5. 02   6. 14 

a  03  0. 03 

0.35  0.35 

0. 24   0. 24 


0.28 
L02 
6.84 
0.29 
0.68 
0.12 
0.05 


0.88  0.88 

a40  a40 
aeo,  0.60 

0.72  0.78 
0.09  0.70 
0.01'  0.01 
4.80.  4.68 
0.77|  0.78 
0.85  0.86 
0.79  0.81 
0.04,  0.04 
0.24  0.24 
LOO  Lll' 
6.66  6.68 
0.80  0.80 

0.60  aoi 

0.12  0.18 


0.05 
0.06 
0.19 
0.06 


0.07 
6.03 
0.03 
0.84 
a  23 


0.05 

0.061  0.06 

0.18  0.18 

0.03  0.03 

2.96  8.08,  3.16 

0.04  0.04  0.04 

1.20  1.24,  1.29 

0.86  0.87   0.88 

0.56  0.67.  0.68 

0.08  0.03|  0.08 

0. 18  0. 13  0. 18 
12.2812.0612.66 

0.82  0.651  0.86 

2. 22  2. 20!  2. 86 

0.68  0.72;  0.78 

0.05  0.051  0.06 

0.07  0.07   0.07 

5.20  5.89   5.42 

0. 03  0. 03   0  03 

0.86  0.871  0.37 

0.24  a25|  0.2b 


0.65  0.65'  0.05  0.67  0.7o!  0.71 

0.66  0.55!  a56)  0.57  0.58  0.58 

0. 07,  0. 07  0. 07   0. 07 

aCO  0.61  0.64  a66 


0.07   0.0: 
0.50,  0.59 


I 


0.08   0.03  0.03  0.03  0.03  0.04 

0.83,0.83  0.85  a  67   0.91  0.96 

0.84'  0.85  a  87'  0.90  0.93  0.09 

4.18;  4.10  4.25  4.40!  4.57  4.64 

a07   0.07  0.07  0.07   0.07  0.07 

0.66'  0.66  0.67  0.691  0.72  0.78 

0.03'  0.03  0.03  0.031  0.03  0.08 

0.04   0.04  0.04  0.04  0.04  0.04 


0.07 
0.09 
3.51 
0.23 
L20 
0.06 
0.03 


0.07  0.07 
0.09!  0.09 
3.53  3.61 
0.23'  0.24 
L18  1.22 
0.06  0.06 
0.04  0.04 
1. 96i  2.  00;  2. 04 
0.66  0.66  0.67 
2.04  2.94  2.96 
0.09  0.09;  0.09 
2. 59  2. 62  2. 64 


0.67 
0.01 
0.24 
0.11 
8.75 


0.05  0.05 
4.19  4.22 
1.27  L27 
0. 14,  a  14 


0.67|  0.68 
0. 01  0. 01 
0.24  0.26 
0.11 1  0.11 
3.74'  3.82 


0.05 
4.80 
L29 
0.14 


0. 07i  0. 07  0. 07 

0.09  0.09  0.10 

8.70  8.62  8.88 
0.24  0.25  0.26 
L26  L81  L38 
0.07  0.07  0.07 
0.041  0.04  0.04 
2.081  2.08  2.18 
0.09  a72  0.78 
3.C3  3.12  3.14 
0.  09,  0. 10  a  10 

2.71  2.84,  2.82 
0. 70  0. 73  0. 74 


0. 02  0. 02 
0.26  0.27 
0. 12  0. 12 
3. 98  4. 11 
0.05,  0.06 
4.43,  4.58 
L33,  L88 
0.14  0.15 


0.02 
0.27 
0.12 
4.16 
0.06 
4.67 
L48 
a  16 
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APPENDIX   6. 

Mmm  of  tks  Mghmt  3pre$9urt  (redmced  to  iea-Uvel)  at  stations  of  the  Signal  Service,  United 
States  Army,  for  eaek  month  of  ike  year,  (  Compiled  from  the  commeneement  of  observO' 
Hone  at  eaeh  station,  to  and  inoluding  December,  1884.) 


Vew  BBKlaad : 

SMtoort^Me 

PordaDd^He 

Mount  WaahiDgtOD, 

H.H       

BiMrton,  MtM  ■  ... 
Blocic Island,  B. I... 
JTewHaTeo,  CoDn.. 
Kew  London,  Conn. 
Middle  Atlantic  Sutea; 

Albanv.  K.  Y 

Kewl^orkCttT 

Philadelphia,  Pa  . 
Atlantle  City,  N.J. 

Sandy  Hook.  K.J. ...I 
Belawaie  Break-  ■ 

water,  Del 

BaltiBMue.  Md I 

Waahington  City  .    i 
Cape  Henry,  Va 

South  Atlantic  Statea:     I 

Chailotte,K.O 

Hatteraa.V.G 

Kitty  Hawk,  K.C... 

Maeon,  Fort,  N.  C  .. 

8mithTllle,K.C ! 

Wihnin<rton,  N.  C . . . . 

Chartoaton,  &  C 

Angnata,  Qa I 

SaTannah.  6a 

JaekaonTiUe.  h  la . 
Horida  Penlnaofa : 

Cedar  Keys,  Fla. . 

KeyWea^FIa  ... 

Sanfbid,  Fla 

lOnlfStatea: 

Atlanta.  6a.. 


.1  ] 


In, 

80.61 
80.06 

80.40 
80.67 
8a  70 
80.68 


80.71 
80.60 
80.70 
80.68 
80.68 
80.67 
80.60 

80.77 
80.70 
80.60 
80.66 
80.76 
80.66 
80.66 

80.61 
80.60 
80.65 
80.68 
8a  60 
86.61 
8a  60 
80.62 
80. 


1 


PenaaobliL  Fla.. 
Mohile.  Ala. 


MoUle. 

Montgomery,  Ala 

TieksbttTg,  Mlaa 

New Orleana, La  ..., 
Weatetn  6nlf  Statea : 

ShreToport,  La 

Fort  Smith.  Ark 

Little  Bock,  Ark  ... 

6alveaton,  Tez 

Indianola,  Tex 

Paleatlne.  Tex 

Bio  6rande  Valley : 

BrownsTllle,  Tex  . . . . 

BioCrandeClty.Tex . 
Ohio  Valley  and  Tennca- 


Ct«*tBnooga,:r 
XnoxTille,xeni 
Mamphia.  Tenn 


ZTenn  . 

ID  — 


KaahTllla,  Tenn  . . 
LDaiaTffla.Ky  .... 
Xadianapdia,  Ind . 


80.61 
80.85 
8a  62' 

80. 97! 
8a  58, 
8a  56 
80. 6I! 
8a  68 
80.57 

80.65 
80.75 
80.68 
8a  60 


80.50  80. 
8a 72  8a65 


80.50 
8a  60 


8a  62 
80.65 
80.72 
8a  68 
80.66 
8a  64 


In, 

80.66 

80.67 

80.86 
80.68 
8a  70 
80.68 
80.00 

80.73 
8a  70 
80.70 
80.60 
80.68 
80.66 
80.70 

80.74 
80.71 
80.70 
80.65 
80. 74; 
8a  66, 
8a  65 

80.61 
80.64 
80.68 
80.62 
8a  08 
80.58 
8a  52, 
80.57, 
80.51 
8a  45 

80.44 
88.80 
80.81 

8a5l 
8a  40 
8a  48 
80.52 
3a  56 
8a  48 

8a  54 
80.63 
8a61 
8a  60 


80.57 
80.58 
80.60 
80.56 
80.61 
3a68 


In. 

80.52 
8a  64 

8a 
80.55 
80.50 
80.56 
8a  56 

80.58 
8a  55 
3a  55 
80.53 
80.53 
30.54 
80.53 

80.54 
80.66 
80.56 
80.52 
80.50 
80.54 
80.55 

8a  48 
8a  46 
80.54 
80.45 
80.61 
80.62 
8a  50 
3a  52 
8a  50 
80.44 

8a  87 
8a  81 
80.84 

8a  46 
30.41 
80.44 
80.47 
80.47 
80.42 

8a  46 
80.54 
80.40 
80.40 
80.42 
80.51 


80.42  8a  82 
80.40  8a40 


80.48 
8a  60 
80.60 
80.60 
8a  48 
8a  48 


In, 

80.88 
80.88 

80.82 
80.40 
80.41 
8a  41 
8a  42 

8a  42 
80.42 
80.42 
80  42 
80.42 
80.80 
80.42 

80.80 
80.42 
80.41 
80.40 
80.80 
80.80 
80.40 

80.84 
8a  87 
8a  40 
8a  86 
80.88 
8a  88 
8a  87 
8a87 
30.86 
80.83; 


In. 
80.41 
8a  41 

8a  41 
8a  42 
30.44 
30.41 
30.44 

80.88 
80.41 
8a  41 
30.88 
80.88 
30.88 

8a  41 


In, 

80.31 

80.82 

8a  43 
80.88 
30.40 
80.82 
80.84 

80.20 
80.82 
8a  82 
80.30 
8a  80 
80.20 
8a  81 


80.80  30.82 
80.41  80.82 
80.41  80.81 
80.d6  80.28 
80.38;  8a  82 
80.87  8a  20 
80.87  8a  80 


8a  82 
80.84 
80.86 
80.81 
80.83 
80.82 
80.80 
80.81 
80.20 
80.28 


8a  8I;  80.24 
80.22  30.14 
8ai8  8a20 


80.86 
80.88 
8a  8? 
80.88 
80.84 
8a  20 

8a  82 
80.80 
80.84 
30.80 
8a  38 


80.27 


8a25 
8a26 
8a20 
8a  24 
8a  27 
8a  27 
80.24 
80.27 
30.24 
8a  21 

80.18 
80.16 
8a  12 


8a80  80.*/8 
8a  26  80.20 
80.25  30.20 
8a  20  8a  22 
8a  26  80.20 
80.22  80.17 


8a  23 
80.22 
30.27 
80.20 


80.18 
8ai8 
80.18 
3ai5 


80. 20  80. 1; 
8a  84  8a  18 

80.15  80.08 
8a  80^  8a  18*  80. 10 


80.88  8a80  30.26 
30.85  8a80  3a24 
8a82  3a  25,  30.10 
8a  82  80.28  80.21 
80.2«8a28  8a 20 
8a80!  8a8l|  80.20 


In. 
8a  22 
8a  23 

80.88 
80.24 
80.24 
8a  25 
8a  26 

80.23 
80.25 
80.25 
80.28 
8a22 
80.24 
80.23 

8a28 
80.25 
8a24 
80.24 
30.22 
8a  24 
80.26 

80.22 
8a23 
30.26 
30.24 
80.25 
30.85 
80.25 
80.26 
30.25; 
8a23{ 


M. 
80.20 
80.80 

80.44 
80.82 
8a  84 
80.81 
8a  38 

80.80 
80.31 
30.30 
80.28 
80.27 
80.27 
8a  28 

80.88 
8a20 
80.20 
30.26 
80.82 
3a  26 
80.26 

80.26 
3a  24 
30.26 
80.24 
80.26 
8a  25 
30.23 
30.26 
80.23 
3a  21 


8O.21I  80.20 
80.17,  8ai8 
8a  18  80.17 

80.28  80.24 
3a  20  80.10 


80.22 
30.22 
8a22 


30.10  8a  16 


80.18 
80.21 
3a20 
80.17 
80.17 
8a21 


80.00 


80.24 
80.24 
30.20 
8a  20 
80.20 
8a  20 


80.10 
80.21 
80.20 


80.17 
80.21 
80.18 
80.15 
80.15 
80.18 


OaOO  80.06 


80.00 


80.24 
8a25 
80.10 
80.21 
80.20 
80.21 


In, 

30.44 

80.44 

80.47 
80.48 
80.40 
80.41 
8a  48 


8a40 
80.40 
3a  37 
80.87 
3a  87 
80.40 


In. 

80.48 
8a  60 

80.45 
8a  58 
8a  62 
80.98 
8a  54 


80.42  80.52 


80.54 
30.54 
8a  52 
80.51 
80.51 
80.52 


In, 

80.6 
80.68 

8a  44 


80.60  8a65 


8a  57 
80.68 
80.61 

8a  60 
80.68 
80.62 
30.60 


88.501  8a  60 
80.58  80.62 
80.60  aa68 


8a87  30.52  80.62 
80.38  80.54  80.63 
80.88  8a 55  8a62 
8a  84  80.40  8a  56 
80.85  8a  51 1  8a  61 
8a  87  30.63,  8a  60 
8a  85  80.60  80.57 


80.88  8a  51 
8a  80  30.46! 
80. 34'  80.48 
8a  80  8a  42 
80.30'  80.45 
8a  80  80.46 
8a26  8a42 
80.81  30.46 
30.26  8a40 
8a 20  80.88 

8a  21  8a80 
8a  12  80.17 
8a  18  80.24 

8a  80  80  44 
8a  21  30.84 
8a  20,  80.86 
8O.24I  30.80 
80.26  8a43 
8ai8  80.85 


8a  24 


8a25  80.41 


80.27 


80.18  30.86 


8a  20 


80.26  80.84 


80.11 
80.17 


80.80 
8a  80 
8a  28 
8a  27 
8a  80 
8a  82 


80  40 


8a  42 


80.88 


80.88 
80.28 
8a  26 

8a  52 
80.50 
8a  46 
80.40 
8a  66 
8a  47 


In. 

8a  62 
8a  64 

8a  41 


8a  58 
8a  65 
8a  66 

8a  68 
8a  65 
80.65 
80.61 


80.60 
80.65 
8a  66 
80.60 
8a  58 
80.68 
8a  61 

8a  56 
80.68 
80.57 
8a  55 
3a  54 
8a  66 
80.58 
8a  58 
80.58 


30.56 
30.52 
8a  53 
30.53 
80.60 
8a  51 
8a48 
8a  54 
80.48 
8a40  8a46 


8a  41 

80.80 
8a20 

8a  54 
8a  50 
80.51 
30.58 
8a  60 
80.51 


8a64  80.60 
OaOOl  80.71 
8a  65  80.68 
8a  50  80.62 
80. 65'  80. 57 
80.68,  80.65 


8a25  30.46  30.64 
80.85  80.56  8a60 


8a46;  80.60  80.66 
80.47|  8a55  8a5e 
8a44  8a57  8a62 
80.44  8a  57|  8a  60 
8a44i  80.55!  8a66 

8a 451  8a56  8a60 
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Mean  of  the  highest  presswre  {reduced  to  Bea-Ueel)  at  siaiions  of  the  Signal  Service, 

<fc.— Continued. 


Stations. 


Ohio  Valley  and  Tennes- 
Besboe— Cuutinued. 

Ciociniiati,  Oblo 

Col  inubiiR,  Ohio 

Pittsbuig,  ra 

Lower  i>uke8 : 

Buffalo,  N.Y 

Oswego,  N.Y 

E(iclj«'8ter,  N.  Y 

Erie,  l*a 

Cleveland,  Ohio 

Sandusky,  Ohio 

Toledo,  Ohio 

Detroit,  Micli 

Upper  Lakes : 

Alpena,  Mich. .  ^ 

EBcauaba,  Mich 

<  rrand  IkiTeu,  Mich . . 

Mackinaw  Cit;^',  Mich 

Marquette,  Mich 

Port  Uuron,  Mich  - . . , 

Chictjpo,  III 

Milwaukee,  Wis 

Dnluth.  Minn...  

Upper  MisMSJiippi  Valley: 

Saint  Paul,  Minn  . . . 

LaCroflae,\Vi8 

Davenport.  Iowa 

Des Moims,  Iowa  . . . 

Dubuque,  Iowa 

Keokuk,  Iowa 

Cairo.  Ill 

8prin(;iield,  III 

Saint  Louis.  Mo 

Missoari  Valley : 

Leavcuwoilb.  K:iu8. . 

Omaha,  X  obr 

Bennott,  Foit,  Dak.. 

Huron,  Dak i 

Yankton,  Dak  .  i 

Extreme  North  vvcHt:        I 

Moorhca<l,  Miuu 

Saint  Vincent,  Minn .! 

Bisninrck,  D<ik.      ..   I 

Buford.  Fort,  Dak... 
Northern  Slope: 

Assiinaboine,  Fort, 
Mont 

Benton,  Fort,  Mont  .. 

Custer,  Fort,  Mont. . .  ] 

iIeU'Da,Mont   ..     .. 

Mugiouis,  Fort,  Mont 

Shaw,  Fort,  Mont   . .  | 

Dead  wood,  Dak i 

Chovonoe,  Wyo 

North  Platte,  Nebr  . . 
Middle  Slope: 

Denver.  Colo 

Pike's  Peak,  Colo 

W.  Las  Animas,  Colo 

Dodge  City,  Kans  ... 

Elliott,  Fort,  Tex 

Southern  Slope: 

Sill,  Fort,  Ind.  T  .   . . 

Concho.  Forts  Tex  . . . 

Davis.  Fort,  Tex  .    ... 

Stockton,  Fort,  Tex  . . 
Southern  Plateaa: 

Santa  F6.  N.  Mex . . . 

El  Paso,  Tex 

Apache,  Koi-t,  Ariz. . . 

Grant,  Foit,  Ariz 

Preseofct,  Ariz 

Thomas,  Camp,  Ariz . 

Yuma,  Ariz 

Kiddle  Plat eaa: 

Winnemucoa,  Nev . . . 

Salt  Lake  City,  Utah. 


In. 

30. 6« 
30.C(i 
30.64 

30.64 
30.68 
30. 67 
80.63 
ao.  62 
30.64 
30. 61 
30.63 


In. 
30.64 
30. 62 
30.04 

30.67 
30.70 
30.69 
30.65 
30.65 
30.63 
30. 62 
30.64 


t 


80.62  30.  aC 

30.63  30.65 
30.59  30.62 

30.68  30.66 
30.011  30. 
30.62  30.66 
30.62  30.63 

30.64  30.65 
30.09  30.75 

30.67  30.70 

3".  68  30.71 

30.70  30.69 

30.72  30.65 
HLKOfi  30.68 

30.69  30.64 
30.76  30.64 

30.71  30.66 
30.74  30.65 

I 

,'J0.76  30.61 

30.73  30.67 
30.79  30.731 
30.82  30.73' 
30.82  80.74i 

30.79  30.76 

30.78  30.84 

30.671  30.65' 

30.  80  30.  79! 


In. 

80.60 
30.48 
30.51 

30.51 
30.54 
30.53 
30.49 
30.51 
30.50 
30.50 
30.51 

30.54 
30.56 
30.61 
80.52 
80.55 
30.48 
30. 02 
30.54 
30.61 

80.56 
;;0. 56' 
30.  Sli 

30. 58! 
30.  52, 
30.5l| 
30.53 

30. 51 1 
BO.  63 

30.55 
30.56 
30.66; 
30.671 
30.6: 

30.62 
80.64 
30.57 


In. 

30.34 
30.36 
30.36 

30.39 
30.39 
30. 4u 
30.40 
30.39 
80.36 
3a  87 
30.39 

30.45 
80.48 
30. 37, 
30.46 
80.44 
30.89 
30. 34 
80.38 
30.44 

30.36 
30.36 
30.  38 
30.39 
;iO.  36 
30.29 
30.33 
80.38 
80.32 


In. 
30.83 
30.34 
30.34 

30.85 
30  38 
30.86 
30.85 
30.86 
30  88 
30.80 
80.88 

30.40 
80.41 
80.87 


In. 
30.22 
30.26 
30.26 

30. 26 
80.29 
30.26 
80.20 
30.27 

30. 27 
80.24 
30.26 

80.26 

30. 27 

L25 


80.30  80.42 
80.88  30.27 
30.39|  80.24 
'60.:i6  30.28 
30. 89|  30. 26 
30. 86  30. 24 


In, 
30.21 
30.19 
30.21 

30.20 
30.22 
30.21 
30.19 
30.21 
30.20 

30. 20 
80.21 

30.22 
30.23 
30.21 
80.18 
30.24 

80. 21 
30. 21 


I 


30.69  80.75' 

30.61  30.68 

30.72  30.67 

30.60'  30.58 

30.63:  30.66 

30.63'  30.64 

30.56  30.55 

30.26  30.27 

30.49  30.42 

30.30   30.83 
30.17   80.19 

30.54  30.52 

30.55  80.40 
30. 42|  30. 82 


80.58 
30.50 
30.49 
80.47 

30.14 
.30. 56 

30. 48 


30.47 
30. 43 
30.41 
80.39 

30.11 
30.46 
30.  .^>3 


.30.32;  30.261 
80.30  30.38 
~\44   30.41 


30.59 
30.51 
30.53 
30.49 
30.54 
30.53 
30.54 
80.26 
30.85 

80.33 
30.22 
30.61 
80.36 
30.26 


30.36 
30.40 
80.55 
30.  54 
30.49 

30.63 
30.66 
30.  45 
80.65 


30.56 
30. 48 
30.62 
30.40 
80.39 
30.4b 
80.46 
30. 22 
80.23 

30.80 
3a  14 


3a  19 


30.43  8a  28 
3a  33  3a  21 
30. 80;  30. 18 

3a  34   3a  26 

3a  091  30. 08 

3a3i;  .3a  27 

43!  3a  83 


3a  43 


8a  47 
3a  49 


80.88 


80.47 
80.47 


3a  20 
30.  33 
3a23 
30. 21 

8a  40 
80.37 


3a  12 
3a  23 
8a  16 

8ai5 

8a  24 


8a  311 

3a36i 
3a  85, 
3a  34 
3a  34 
3a  30 
30.29 
3a  34 
3a  30 

3a  25 
80. 26j 
3a29 
3a22 

8a  31 

I 

8a32 
80.83; 
3a  27, 
30.22 


3a  16  8a  18 
3a  20,  3a  28 
30.21|  3a  23 
30. 20'  30.  i3 
3a  lO!  3a  23 
8a  16  30.18 
8a  22  30.22 
8a  22'  8a  24 
8a  20  80. 22 

3a  17  8a  19 
3a  16  3a  20 
3a  12  3a  17 

:J0.  15  30.16 
8a  20;  30.23 

I 
3a  18,  8a  20 

3a  16   30.10 

8a  20  8a  17 
8a  10  8a  17 


I 


saso 

8a  83 
3a24 
3a  28 
3a  26 
3a  30 

dai4' 
3a  19 

8a  03j 

30.25' 
80.15 

3a  i7| 
3ao4; 

29.94 

3a  18; 
3a  00 
3a  10 
3a  14 

29.98 

sail 
3a  21 

3a  04 
30.16 
3a  02 
80.04 

30.25 


In. 
3a  22 
3a  22 
8a  24 

8a  26 
3a  29 
3a  26 
3a  25 
8a  25 
3a  23 
3a  23 
8a  25 

3a  27 
30.25; 
3a25| 
3a  36| 
3a  26, 
8a  24 
3a  23, 
8a  261 
3a24 


i 

p< 


In. 

3a  33 
3a  37 
30.86 

3a  38 

3a  41 

3a  39 
3a  36 
3a  36 
8a  38 
3a35 
30.36 

3a  40 

3a  41 

3a  87 

3a  5.1 

30.41 
3a  37 
3a  33 
3a  38 
3a  38 


L21   3a  35 
3a  24'  3a  37 


3a  25 
3a23 


1.25   3a  37 


3a  20 
3a  23 
30.26 
80.2:i 

80.20 
80.22 


8a  28 


In.  I 
3a  47 
3a  50 
3a  48 

3a48 
30.61> 

3a  60! 
3a  45 
3a  46 
3a  48 
3a  46i 
80.46 
I 
3a  47. 
30. 461 

3a4w 

3a  56 
30.47i 
30.46, 
3a47| 
3a  49; 
3a  50 


In. 

30  58 
30.61 
3a  57 

3a  56 
30.59 
30.(^9 
30.55 
3a  56 
8a  59 
3a  56 
30.57 

3a  67 
3a  59 
3a  64 
3a  54 

8a  5; 

3a  56 
3a  56 
:i0.50 

3a  67 


3a  37 
3a  38 


80.32 

3a  31 

3a  36 
3a  83 

8a  84 


8a  22  8a  83 


3a34 


3a  46'  3a  63 
30.50'  3a  63 
3a  40  3a  62 


30. 52 
30.50 
3a46 
3a  47 
3a  49 
30.49 


3a  36  30.49 


3a  46 
).60 


3a  27,  3a  42 1  80.56 

3a  27  3a  33,  30.61  3a  66 
3a28  3a  86  3a  49,  3a 
3a26  30.34  3a62i  3a  60 
30.21i  3a  35  3a  46  3a70 


1.64 
30.62 
30. 59 
3a  60 
3a  65 
3a  61 


3a  48  3a  64 
3a66 
8a  62 
80.66 
3a  75 


i       !       I 

8a  17  30.16  8ai8  3a  44  8a  47:  3a64 

3a  26  3a  24'  3a28,  3a  61 1  8a  49  3a  67 

3a  08  sa  111  30. 2o!  ao.  39  so.  471  8O.  67 

3a  13  3ai7   30.19,  30.42  3a  47   3a66 

3a  12  8a  09,  80.161  8a  40  80  82  3a  47 

3a  20  30. 15'  3a  18  3a  39  ba  38|  3a  61 

8a  04  8a  08  30. 15|  30. 33  3a  42  3a  62 

3ai8  3ai9  3a22  8a  32  3a33|  3a  34 

30.02  29.96  30.041  3a  18  .3a  83  3a  53 


I 


I 


1.24  8a  19  80.18 


3a  25 
8a  04 
3a  02 

3a  oil 

8a  08 
80. 01> 

8aoo| 

3a  08 


8a2i 
aa  31 

8a  04 
29.981 
30.03 

8a  08 

8a  00 

3a05 
8a  C8 


30.25'  8a  36  80.86 

8a  30   3a  29  3a31 

3a  06,  3a23  3a  37 

8a  03   3a  16  30.33 


30.  oo; 

29.97 
3a  02 

3a  01 

30.09 
29.94 
29.94 

3ai2 


1. 12   30. 241  3a  401  80.  62 


8a  05 
30.03 
3a  07 
30. 04 
3a  12 
29.92 
2a  93 

30.11 
8a09 


8a05 

8a  00 

3a  20 
30.13 

30.06 
3a  05 
30.07, 
8a  05 

3a  u 

29.96 
2a  95 


3a  44 
3a  35 
8a  69 

3a  51 


3a  22,  3a  37   30.53 


3a  13 

3a  24 
8a  22, 


30. 39'  30.  50 
3a  37:  3a  46 
3a  83;  30.48, 


I 


3a  to  3a  15  30.20; 

30. 17, 

3a  16 

8a  08 

3a  19 

3a  02 
29.99 


80.28  30.23 
80. U  30.22 


3a  32 
3a  27 
8a  18 
3a  27 

3a  19 
3a  14 


8a  88 


3a  53 
3a49 
3a  30 
30.40 
8a40 

3a  31 


80.62 
30.68 


In. 
3a  01 
30.62 
3a  58 

30.01 
30.65 
30.62 
30.67 
30.60 
3a  00 
30.69 
80.58 

30.55 
30.57 
80. 57 
8a  52 
30.68 
.30.56 
30.69 
30.61 
30.68 

30.62 
3a  64 
3a64 
3a  70 
3a  64 
3a  64 
30.65 
3a  68 
30.68 

.3a  68 
30.70 
30.84 
3a  70 
3a  77 

8a75 
30. 73 
3a  67 
80.80 


80.78 
30.65 
30.82 
30.74 

aate 

30.70 
3a  78 
3a  86 
80.64 

30.43 
8a  27 
30.67 
30.52 
3a  54 

8a  64 
30.61 
3a  40 
30.53 

80.13 
.3a  54 
30.50 
80.34 
80.43 
80.40 
80.40 

86.56 
80.53 
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iteii  of  ike  higkeBt  pretBure  (reduced  to  sea-level)  ai  siaiione  of  the  Signal  Servieej  fo, — 

Continued. 


Stations. 


HortbeniPIatflMi: 
BoMCIty.ldAho... 

Lewiftton,  Idaho 

Dayton,  Waah 

apokane  Falla,  Waah 

North  PaeifloCoaat: 

Olympia.  Wash 

Tatooah  Island,  Wash 

Portlaad.  Oreg 

Rosebnrg.  Oreg 

Middle  PacifloCoMt: 
Cape  Mendocino,  Cal 

BedBInitCal 

Sacramento,  Cal 

San  Francisco.  Cal .. . 

Sooth  Paciiio  Coast: 
Los  A^ngelea,  Cal .... 
San  Diego,  Cal 

Alaska  Stations: 

SatntMichad's,  Fort, 

AlMka 

SItha.  Alaska 

Unalaahka,  Alaaka  .. 

Behring's  Island, 

IVihiing  Sea 


In. 

30.06 

80.80 

30.75 

90.71 

30.67 
80.64 
80.60 
8a  60 

80.44 
80.61 
80.40 
30.44 

80.87 
3a  33 


3a  66 
8a  49 
8a  50 

8a  18 


In.      In. 

3a  61  30.64 
3a  66  30.45 
80.61'  30.48 
8a  61.  3a  47 


I 


In.      In, 
80.35  80.37 
30.29  30.31 
3a  29  30. 32 
30.30'  30.33 


30. 54  3a  47   30. 85'  80. 87 

80.55|  30.83  3a  29  30. 

80.56  30.47,  30.45'  3a  40 

30.53'  30.481  30.40;  30.87 


80.601  8a26  8a  28  30.26 
80. 47,  80. 87   30. 29'  80. 10 


3a  46!  8a  34 
30.44'  30.84 


80.35 
30.38 


30.71 
80.74 
80.71 


3a  28   3a  19 
30.32  30.20  80.17 


3a  26  80.21 
30.27,  30.23 


3a  38  30.42 
3a34l  80.48 


aa48 


8a&4  8a2i 


8a  38 


In. 

80.24 
80,18 
30.20 
30.17 

3a  27 
3a  19 
30.34 

saso 

8a26 

8a  14 
8ai8 


3a  14 
3a  12 


30.36 
30.44 
30.41 


30.08 
30.08 


In. 

8ai4 

30.23 
30.23 


In. 

3a  10 

30.22 
30.24 


30.18  3a  23 

30.27  8a22 
8a  21  30.26 
3a  291  3a  27 
3a  24  3a  21 

8a  is'  30. 10 
3a  05  30.07 

80.06  3a  08 
8a  11   30.13 

8a05   80.05 

80.07  30.05 


In. 

80.34 
8a  33 
3a  31 
8a  82 

3a  34 

3a  25 
3a  32 

3a  31 


In. 

3a  45 
3a  43 
3a  40 

3a  41 

8a46 
3a  40 
3a  46 
3a  48 


30.26  8a  22 

30.27  3a  36 
30.88  3a40 


8a86  8a88  8aS8  8a09 


8a  16  3a  29 
30.11  3a  28 
30.11  30.25 
30.13,  80.25 

30. 06  8a  16 
30.06;  3a  14 


30.20  3a  16  3a  40 
30.23   30.34   80.87 


8a  84 


80.36  30.47 


8a20  8a40  80.28 


i 


In 

30.68 
30.64 
3a  56 
3a  64 


In. 
30.70 
30.66 
80.66 
8a  67 


30.51  80.60 
3a  43  80.46 
8a  49'  30.53 
30.54   3a  64 


3a  31 
3a  43 
3a  41 
3a  37 

3a26 
30.24 


30.42 
30.38 
3a  48 

saso 


3a  35 
3a  46 
30.46 
30.80 

80.84 
30.30 


80.50 
8a44 

saso 
8a2i 
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APPENDIX  7. 

Mean  of  ike  laweii  prestwrt  (reduced  to  sea-level)  at  etaiUme  of  the  Signal  Servioej  United 
Statea  Army^  for  each  month  of  the  year,  (ComjHled  from  the  ccmmenoement  ofohservor 
tMne  at  each  eiaiicny  to  and  including  December y  1884.) 


StAtioni. 

H 

1 

1 

! 

1 

1 

t 

1 

1 

1 

1 

1 

New  Bngland : 

In. 

In, 

In. 

Jfl. 

in. 

In. 

In. 

In. 

In. 

In. 

In. 

Jfl. 

BMtport,3Ce 

Pordand,Me 

29.12  29.06 

29.09 

29.12 

29.42 

29.42 

29.49 

29.52 

2a  46 

2a29  29.09;  29.09 

29.26:  29.19 

29.18 

29.24 

29.48 

29.48 

29.66 

29.61 

29.62 

29.34 

29.26  29.18 

Mt.WMhiiiKtOD.K.H 

29.17  29.  U 

29.18 

29.24 

29.49 

29.67 

29.75 

29.82 

2a  65 

29.46 

2a  24   29. 16 

Bo«tOD,MAM 

29.81  29.24 

29.17 

29.29 

29.51 

29.62 

29.62 

29.63 

29.57 

29.48 

29.26.  29.29 

BIooklKland.  B.1... 

29.84  29.80 

29.21 

29.80 

29.631  2a  61 

29.62 

29.68 

29.04 

20.^  2a  54  29.42 

Ifew  Haven,  Conn  ... 

29.80,  29.80 

29.24 

29.80 

29.54 

29.66 

29.66 

29.67 

2a  62 

L9.47 

29.35  29.37 

X ew  London,  Conn  . . 

29.88  29.28 

29.23 

29.36 

29.56 

29.67 

29.66 

29.67 

S9.62 

•J  J.  47 

29.33  2a  85 

Middle  Atlantic  States: 

Albany.N.Y 

New  York  City 

Philadelphia,  Pa 

29.88;  29.84 

29.28 

29.89 

29.64 

29.65 

29.50 

29.63 

S9.G0 

20.46 

20.39  29.48 

29.40  29.83 

29.80 

29.48 

29.67 

29.60 

29.65 

29.70 

2a  65 

2a  50 

2a39  29.40 

29.48  29.87 

29.80 

29.46 

29.67 

29.62 

29.67 

2a  69 

2a  65 

2a  51 

2a  42  29.42 

Atlantic  City.  N.J... 

29.40  29.86 

29.80 

29.42 

29.58 

29.62 

2a  66 

29.68 

20. 64 

2a  51 

29.511  29.89 

BarnegatCity.N.J.. 
CapeMay.N.J 

29.88'  29.84 

2a  28 

29.41 

29.57 

29.60 

20.63 

2a  GO 

2a  63 

29.49 

29.45  29.39 

29.45;  29.88 

29.81 

2^46 

29.68 

29.63 

29.70 

29.68 

2a  64 

2a  61 

2a  42  29.89 

SandyHook.N.J... 
Del.  Breakwater,  Del 

29.88  29.82 

29.32 

29.41 

29.57 

29.69 

20.64 

29.67 

29.64 

2a  51 

29  45  29.89 

29.80  29.37 

29.361  29.47 

29.69 

2a  64 

29.68 

29.70 

29.67 

29. 50,  2a  63 

29.64 

Baltimore,  Md 

29.47 

29.48 

29.34 

29.48 

29.50 

29.64 

2a  70 

29.71 

20.04 

2a  51 

2a  47 

29.43 

Washington  City.... 

29.48 

29.46 

2a  87 

29.49  29.58 

29.64;  2a  70 

2a  71 

2a  63 

2a  50 

2a  47 

29.58 

Cape  Henry,  Va 

29.46 

29.46 

29.88 

29.45 

29.61 

2a  65  2a  70 

29.66 

29.63 

20.67 

2a  54 

29.48 

29.86 

29.41 

29.37 

29  47 

29.60 

29.66 

2a  67 

29.72 

2a  67 

29.63 

29.68 

2a  67 

LynchbQrg,  Va 

Norfolk,  Va 

29.62 

29.60 

29.30 

29.49  29.61 

2a  64 

2a  71 

2a  71 

2a  68 

2a  59 

29.52 

29.48 

29.49 

29.46 

29.40 

29.49 

29.62 

2a  67 

29.72 

29.71 

29.05 

2a  68 

29.60 

29.48 

Sonth  Atlantic  States: 

Charlotte,  N.C 

29.64 

29.68 

29.61 

29.52 

29.66 

29.66 

29.72 

29.75 

2a  76 

2a  76 

2a  70 

29.62 

Hatteras^N.C 

29.40 

29.64 

29.48 

29.38 

29.68 

2a  71 

29.72 

29.78 

29.74 

2a  70 

2a  64 

29.64 

Kitty  Hawk. N.C... 

29.46 

29.48 

29.40 

29.46 

2a  65 

29.09 

29.74 

29.71 

29.70 

jia  01 

29.50 

2a  47 

Macon,  Fort,  N.C...  . 

29.48 

29.66 

29.52 

29.42 

29.60 

29.73 

2a  72 

2a  78 

29.74 

2a  73 

29.68 

29.78 

8mithvme,N.C 

29.68 

29.62 

29.47 

29.58 

2a  71 

2a  76 

29.77 

29.78 

2a  57 

29.63 

29.71 

ta57 

Wilmington,  N.C...  . 
Charleston,  S.C 

29.69 

29.68 

20.48 

29.64 

29.67 

29.72 

29.78 

29.78 

2a  66 

29.62 

2a  61 

2a  62 

29.67 

29.68 

29.67 

29.68 

29.71 

2a  77 

2a  81 

29.78 

29.66 

2a6fc 

2a  70 

2a  68 

Angnsta,  Ga 

29.65 

29.66 

29.60 

29.60 

29.71 

20.76 

29.79 

2a  80 

29.71 

2a  71' 

2a  72 

2a  67 

Savannah,  Ga 

29.68 

29.70 

29.62 

29.62 

29.72 

29.78 

29.82 

2a  77 

29.68 

29.70 

29.72 

29.66 

Jacksonville,  Bla . . . . 
Flonda  Peninsola : 

29.72 

29.76 

29.68 

29.67 

29.74 

29.81 

2a  84 

29.82 

29.68 

2a  72 

29.75 

2a  72 

Cedar  Keys,  Fla 

29.78 

29.88 

29.82 

29.77 

29.79 

2a  88 

29.91 

29.76 

29.79 

2a  83 

29.88 

29.86 

Key  West,  FU 

29.90 

29.91 

29.88 

29.81 

29.88 

29.91 

29.98 

29.86 

29.77 

29.66 

29.82 

29.86 

Sanford,  Fla .  ^ 

BastemGnifSUtos: 

28L76 

29.78 

29.84 

29.62 

29.79 

2a  79 

29.88 

29.82 

29.82 

2a  84 

2a  84 

28.92 

Atlanta^Ga 

29.64 
29.80 

29.66 
29.74 

29.62 
29.78 

29.66 
29.74 

29.71 
29.77 

29.73 
29.81 

29.80 
29.87 

29.79 
29.72 

29.72 
29.71 

29.81 
2a  83 

29.70 
29.84 

29.70 

PensacoliL  Fla 

Mobile,  Ala 

29.80 

29.79 

29.69 

29.^0 

29.67 

29.76 

29.82 

29.87 

29.79 

29.71 

2a  78 

29.76:  29.70 

Vicksbnrg.'Miss 

29.74 

29.66 

29.66 

29.64 

29.74 

29.79  29.84 

29.80 

29.73 

29.70 

29.75 

29.70 

29.77 

29.65 

29.66 

29.69 

29.78 

29.80  29.89 

29.80 

29.77 

29.84 

29.76 

2a  74 

New  Orleans,  La 

29.80 

29.09 

29.70 

29.64 

29.75 

29.81   2a87 

29.80 

29.69 

29.81 

2a  77 

2a72 

Western  Golf  States: 

Shreveporty  La 

29.78 

29.68!  29.61 

29.54 

29.67 

29.76  29.84 

29.75 

29.78 

29.76 

29.67 

2a  70 

Fort  Smith,  Ark 

29.75 

29.69  99.60 

29.48 

29.66 

29.66  29.78 

29.83 

29.77 

29.71 

2a  70 

29. 5S 

LltUo  Rock.  Ark 

29.71 

29.58 

29.69 

29.48 

2a  69 

2a  73 

29.82 

29.73 

29.78 

2a  74 

29.78 

2a  61 

Galveston.  Tex 

29.80 

29.67 

29.67 

29.69 

29.72 

29.81 

29.88 

29.78 

29.71 

2a  81 

2a  74 

2a  77 

29.78 

29.66 

29.66 

29.68 

2a  70 

29.79 

29.87 

2a  82 

29.79 

2a  62 

29.76'  29.76 

Palestine.  Tex 

29.86 

29.69 

29.67 

29.55 

29.70 

2a  76 

29.87 

29.86 

29.83 

2a  80 

29.80  29.68 

Bio  Grande  Valley: 

Brownsville,  Tex 

29.78 

29.64 

29.65 

29.54 

29.67 

29.71 

29.83 

29.78 

29.78 

2a  76 

29.74 

2a  78 

Bio  Grande  City,  Tex 

29.79 

29.69 

29.64 

20.54 

29.60 

29.75 

29.76 

29.68 

29.77 

29.78 

29.73 

2a  74 

Ohio  Valley  and  Tonnes- 

Chattanooga,  Tenn. . . 

29.69 

29.65 

29  69 

29.62 

29.71 

29.78 

2a  79 

29.80 

29.74 

2a  81 

29  80 

2a  77^ 

Knoxville.  Tonn 

29.64 

29.57 

29.52 

29.56 

29.68 

29  71 

2a  76 

29.80 

29.74 

29.77 

29.66 

2a  61 

Memphis.  Tenn 

29.69 

29.55 

29.56 

29.52 

29.67 

29.72 

29.82 

29.77 

2a  78 

20.76 

29.66 

29.66 

NashvUle,  Tenn 

29.61 

29.52 

29.51 

20.62 

29.64 

29.70 

29.78 

29.77 

29.74 

29.77 

29.67 

29.M 

LoaisviUe,Ky 

Indianapolis,  Ind . . . . 

29.54 

29.48 

29.42 

29.48 

29.62 

29.60 

29.72 

29. 7S 

29.71 

29.68 

2a  57 

29.67 

20.52 

29.45 

29.88 

29.43 

29.53 

29.66 

2a  68 

2a  71 

2a  68 

2a  62 

29.60 

29.62 

Cincinnati.  Ohio 

29.54 

29.48 

29.38 

29.48 

29.59 

20.50 

2a  70 

29.72 

29.72 

20.66 

29.64 

29.66 

ColnmbuB,  Ohio 

29.54 

29.60 

29.40 

29.46 

29.58 

2a  68 

2a  64 

2a  71 

29.69 

29.67 

2a  67 

29.66 

Pittohnrg,  Pa 

29.47 

29.48 

29. 8d 

29.42I 

29.52 

2a  £9 

2a  66 

29.68 

2a  6d 

2a  65 

29.44 

2a  47 
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JfMii  af  <^  lowest, pre99ure  (reduced  to  aea-level)  ai  etoHone  of  the  Signal  Service,  #e*— 

Continned. 


Lower  Lakes: 

Baiftao,N.Y 

Oswego,  N.Y 

Bochester,  N.Y 

Erie,  Pa 

Cleveland.  Ohio 

Sandusky,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes: 

Alpena,  Mich 

Escanaba,  Mich 

Orand  Haven,  Mich  . 

Mackinaw  Citv,  Mich 

Marq  aette,  Mich ' 

Port  Huron,  Mich  . . . ! 

Chicago,  111 i 

MUwaakee.  Wis 

Dulnth,  Minn 

Upper  Mississippi  Valley: 

Saint  Paul,  Minn 

Lacrosse.  Wis 

Davenport,  Iowa 

Des  Moines,  Iowa. . . . 

Dubuque,  Iowa 

Keokuk,  Iowa 

Cairo,  lU 

Springfield,  HI 

Saint  Louis,  Mo 

Missouri  Valley: 

Leaven wortn,  Kans.. 

Omaha,  Nebr 

Bennett,  Fort,  Dak.. 

Huron,  Dak 

Yankton,  Dak 

Extreme  Northwest: 

Moorhead.  Minn 

Saint  Vincfnt,  Minn  . 

Bismarck.  Dak 

Buford,  Fort,  Dak.... 
Northern  Slope: 

AssiDaboine,     Fort, 
Mont 

Benton,  Fort-,  Mont . . 

Custer.  Fort,  Mont. . . 

Helena,  Mont 

Magiuni9,F(  rt.Mont. 

Shaw,  Fort.  Moot . . . 

Dead  wood.  Dak 

Chcvenoe,  Wvo 

North  Pltttte,'Nebr  . . 
Middle  Slope: 

Denver.  Colo 

Piko'tt  Peak, Colo.... 

West   Las   Animas, 
Colo   

Dodge  City,  Kans 

Elliott,  Fort,  Tex  .... 
Sontbem  Slope: 

Sill,  Fort,  Ind.T 

Concho,  Fort.  Tex 

Davis,  Fort.  Tex 

Stockton,  Fort« Tex.. 
Southern  Plateau : 

Santa  F6,N.Mex.... 

El  Paso.  Tex 

Apache,  Fort,  Aria.. . 

Giant,  Fort^  Ariz  . . . 

Prescott,  Ariz 

Thomas.  Camp,  Ariz 

Yama.Ariz... 

Middle  Plateau: 

Winnemncca,  Nev. . . 

Salt  Lake  City,  Uuh . 
Hortbem  Plateau : 

Bola6  City.  Idaho.... 

LewiatoD,  Idaho 


Jn, 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

Jn. 

29.42 

29.89 

29.28 

29.87 

29.50 

29.64 

29.66 

29.61 

2ft  97 

2ft  45 

2ft  48 

2ft  40 

29.42 

29.41 

29.24 

29.41 

29.53 

29.67 

29.58 

29.62 

29.58 

29.45 

29.86 

2ft  86 

29.42 

29.40 

29.26 

29.40 

29.61 

29.55 

2ft  56 

29.60 

29.69 

29.46 

29.85 

2ft  87 

29.45 

29.40 

29.29 

29.38 

29.52 

29.55 

2ft  60 

29.64 

29.60 

2ft  47 

29.89 

2ft  48 

29.49 

29.42 

29.85 

29.41 

29.62 

29.64 

29.66 

29.67 

29.60 

2ft  68 

2ft  42 

2ft  48 

29.52 

29.43 

29.86 

29.30 

29.67 

29. 52 

29.62 

29.69 

29.65 

29.62 

29.49 

29.49 

29.48 

29.41 

29.28 

29.88 

29.50 

29.50 

29.62 

29.66 

2ft  68 

2ft  54 

29.42 

29.47 

29.48 

29.88 

29.27 

29.85 

29.48 

29.49 

29.60 

29.63 

2ft  61 

29.49 

2ft  88 

2ft  48 

29.38 

29.81 

29.26 

29.80 

29.45 

29.45 

2ft  56 

29.57 

29.47 

29.84 

2ft  87 

2ft  81 

29.89 

29.83 

29.29 

29.32 

29.46 

29.41 

29.55 

29.60 

29.47 

2ft  32 

29.88 

2ft  80 

29.45 

29.38 

29.26 

29.81 

29.50 

29.49 

2ft  62 

29.66 

29.59 

29.46 

29.88 

29.40 

29.32 

29.46 

29.22 

29.30 

29.50 

29.60 

29.48 

29.56 

29.41 

29.60 

29.48 

2ft  41 

29.41 

29.34 

29.29 

29.31 

29.45 

29.40 

29.46 

29.57 

2ft  49 

2ft  29 

2ft  89 

2ft  82 

29.44 

29.87 

29.26 

29.34 

29.48 

29.50 

29.57 

2ft  61 

2ft  59 

20.49 

29.86 

29.42 

29.48 

29.41 

29.28 

29.33 

29.49 

29.49 

2ft  62 

2ft  69 

29.58 

29.49 

29.45 

29.44 

29.43 

29.37 

29.26 

20.31 

29.49 

29.47 

2ft  62 

29.65 

2ft  58 

29.45 

29.40 

29.89 

29.40 

29.41 

29.85 

29.84 

29.44 

29.42 

29.53 

29.58 

2ft  60 

29.82 

29.46 

29.40 

29.42 

29.41 

29.83 

29.84 

29.88 

29.37 

2ft  58 

2ft  66 

29.50 

29.82 

29.45 

29.41 

29.48 

29.44  29.30 

29  32 

29.46 

29.46 

2ft  60 

29.62 

29.56 

20.47 

2ft  46 

29.41 

29.52 

29.40,  29.39 

29.86 

29.49 

29.52 

29.65 

29.71 

29.67 

29.49 

2ft  45 

29.4(1 

29.51 

29.441  29.36 

29.86 

29.48 

29.44 

2ft  66 

29.70 

29.60 

2ft  48 

29.56 

29.50 

29.52 

29.45,  29.29 

29.35 

29.49 

29.49 

2ft  65 

29.  68  29. 62 

29.45 

29.44 

29.44 

29.50 

29.39  29.31 

29.36 

29.47 

29.51 

29.63 

29.70-29.63 

29.48 

29.46 

29.4'' 

29.65 

29.5ll  29.40 

29.48 

29.65 

29.67 

29.78 

29.78,  2ft  77 

29.71 

29.06 

20.61 

20.59 

29.46!  29.35 

29.46 

29.57 

29.67 

2ft  72 

29.76  29.71 

2ft  01 

20.63|  29.48 

29.59 

29.40  29.41 

29. 42 

29.53 

29.61 

2ft  71 

29.76  29.72 

2ft  62 

2ft  55  2ft  55 

29.53 

29. 40'  29.37 

29.84 

29.40 

29.50  29.64 

29.68  2ft  61 

29.46 

1 
29. 50;  29. 60 

20.46 

29.39  29.82 

29.29 

29.33 

29.42   29.56 

29.631  29.54 

29,45 

2ft  50  29. 51 

29.58 

29.51   29.44 

29.45 

29.32 

29.60   29.58 

29.50  29.54 

29.58 

29.59  29.61 

20.69 

29.51   29.40 

29.48 

29.32 

29.52   29.54 

2ft  51   29.56 

29.48 

29.6ll  -29. 60 

29.48 

29.45|  29.35 

29.35 

29.32 

29.43 

20.53 

::ft57  29.50 

2ft  40 

29.50 

29.55 

29.50 

29. 54   29. 48 

29.54 

29.43 

29.52 

2ft  56 

29.50  29.52 

29.88 

29.58 

29.56 

29.42 

29.45  29.87 

29.61 

29.48 

29.53 

2ft  45 

29.48   29.44 

29.36 

29.49 

20.61 

29.38 

29.45  29.31 

29.40 

29.82 

29.42 

2ft  45 

2ft  47   29.44 

29.88 

29.44 

2ft  47 

29.40 

29.43  29.42 

1 

29.39 

29L39 

2ft  45 

29.49 

2ft  45 

29.44 

29.41 

29.41 

29.52 

29.67 

29.64 

29.60 

29.50  29.63 

29.65 

29.60 

29.58 

2ft  64 

29.60 

29.70 

29.68 

20.49 

29.57 

29.49 

29.48  29.69  29.66  29.64 

29.72 

20. 65|  29. 60 

29.68 

29.55 

29.76 

29.  52 

29.58 

29. 51   29. 58;  29. 55  29. 51 

29.64 

29.63  29.59 

29.80 

29.72 

29.78 

20.59 

29.65 

29.51   29.62   29.61   29.65 

2ft  68 

2ft  72  29.67 

29.89 

29.70 

20.83 

29.80 

29.61 

29.  50  29. 60,  29. 66  29. 65 

29.68 

29.74,  29.56 

29.64  2ft  58 

29.65  29.63 

29.79 

2ft  63 

29.71 

29.  02 

29. 68 

29.48  29.62  29.62  29.61 

29.64 

29.78 

29.60 

29.71 

20.66 

29.58 

29.51    29.41'  29.61   29.57   29.64 

29.57 

2ft  78 

29. 51 

29.55 

29.50 

29.45  29.62  29.65  29.78 

29.79 

29.73;  29.59 

29.66 

29.58 

29.23 

29.26 

29.06 

28.99,  28.99  29.20  29.26 

1            '            1 

29.29 

29.27   29.18 

29.31 

29.32 

29.53 

29.54 

29.49 

29.44  29.  .'H)   29.62  29.75 

29.78 

2ft  68 

2ft  62 

29.68  29.60 

29.48 

29.49 

29.46 

29.43  29.55 

29.76  80.00 

j 

29.95 

2ft  82 

29.63 

29.61   2ft49 

29.68 

29.50 

29.67 

29.26  29.82 

29.60  29.66 

29.54 

29.57 

29.54 

2ft  72  29.64 

29.82 

29.22 

29.10 

29.06  29.04 

29.28  29.88 

29.40 

29.34 

29.29 

29.33   29.80 

29.89 

29.31 

29.83 

29. 17   29. 22 

29.49  29.60 

1 

29.72 

29.07 

2ft  67 

29.72  29.52 

29.54 

29.48 

29.88 

29.26  29.40 

29.49  29.66 

29.62 

29.61 

29.54 

29.54  29.46 

29.47 

29.40 

29.42 

29.28  29.40:  29.50   29.66 

29.61 

29.57 

29.56 

29.59;  29.57 

29.88 

29.84 

29.80 

29.75  29.79  29.81   29.98 

29.92 

29.8.^ 

29.84 

29.90  2ft  90 

29.71 

29.66 

29.59 

29.49  29.66  29.67  29.79 

29.80 

2ft  76 

29.74 

29.73 

2ft  78 

29.88 

29.48 

29.46 

29.40  29.47  29.6l'  29.78 

2ft  74 

29.71 

29.59 

29.58 

29.42 

29.89 

29.81 

29.78 

29.62 

29.59  29.62  29.71 

29.74 

29.68 

29.75 

29.84 

20.88 

29.94 

29.94 

29.89 

29.86 

29.85  29.72  29.83 

29.83 

29.79 

29.75 

29.79  29.90 

29.79 

29.77 

29.77 

29.71 

29.74  29.75  29.83 

29.79;  29.77 

2ft  77 

29.79  29.80 

29.78 

29.73 

29.77 

29.72 

29.77;  29.76  29.84 

29.82|  29.80 

29.79 

29.82  29.82 

29.81 

29.76 

29.76 

29.65 

29.64   29.61    29.64 

29.68  29.61 

2ft  62 

29.88  29.76 

29.77 

29.70 

29.71 

29.66 

29.61|  29.56  29.59 

29.58 

29.62 

29.64 

29.641  2ft65 

29.64 

29.65 

29.58 

29.56 

29.65,  29.69,  29.71 

2ft  71 

29.76 

29.67 

1 
29.76  29.71 

29.60 

29.59 

29.54   29.50 

29.58  29.59 

29.65 

2ft  68 

2ft  64 

2ft  61 

2ft  69.  29.64 

29.64 

29.64 

29.60  29.56 

29.68 

29.66 

2ft  59 

2ft  62 

29.66 

2ft  61 

2ft  78 

2ft  70 

28.661 

29.45 

29.40 

29.60 

29.58 

29.  ei 

2ft  661 

2ft  65 

2ftM 

2ft  61 

2ft  oi 

2ft  40 
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Mean  of  the  lowest  pressure  {reduced  to  sea-level)  at  stations  of  the  Signal  Service,  ^. — 

Continaed. 


Stations. 

1 

1 

^ 

V 

>k 

»-» 

>t 

I 

1 

1 

1 

i 

1 

S 

^ 

± 

9 

•0 

i 

1 

1 

\^ 

1 

Northern  Plateau— Con- 

tinued: 

In.      In. 

In. 

In. 

In, 

In. 

In. 

In. 

In. 

In. 

In. 

jft. 

Dayton.  Wa«h    

29.57   29.46 

29  44 

29.54 

29.60 

29.71 

29.78 

29.77 

20.78 

20.66 

20.72 

20.48 

Spokane  Falls,  Wash 

29.63,  29.  4l' 

29.43 

29.46 

29.59 

29.66 

29.70 

29.72 

20.70 

29.64 

20.68  20.47 

North  Paciac  Coast : 

1 

Olympia,  Wash 

TatooAb  lAlaud.Wash 

29.  35,  29. 34 

29.33)  29.50!  29.66 

39.72 

20.75 

29.74 

20.57 

29.40 

20.44 

20.34 

29  44|  29. 21 

29.40  29.46',  29.74 

29.74 

20.80 

29.77 

20.36 

29.48 

20.56  20.12 

Portland.  Orcg  

29.35   29.53 

29.  47   29. 60 

29.71 

29.76 

29.80 

29.80 

29.71 

29.50 

20.62 

20.51 

Roscbtii-;;,  Orej? 

29.49  29.51 

29.47'  29.65 

29.71 

20. 77 

20.79 

20.78 

20.70 

20.57 

20.61 

20.56 

Middle  Pacitic  CoqaI: 

1 

Capo  Mendocino,  Cal 

29.59  29.40 

29.24   29.48 

29.74 

20.74 

29.81 

20.82 

20.68 

20.61 

20.81 

20.50 

Rod  Bluff.  Cal  

29.  06;  29. 631  29.  581  29.  64 

29. 7M 

29.64 

20.63 

20.61 

20.60 

20.68 

20.77 

20.60 

Sacramento,  Cal  .  .. 

29. 73;  29  68|  29. 66'  29. 68l  29.  75 

29.70 

20.70 

20.60 

29.71 

20.78 

20.70 

20.66 

San  Francinco.Cal.. 

29.65 

29.68.  29.73 

29.75   29.81 

29.78 

20.78 

20.78'  20.76 

20.77 

20.70 

20.60 

South  Par ilio Coast: 

1 

Los  Angeles.  Cal 

29.79 

29.76   29.  F4 

29. 82!  29. 82 

29.81 

20.80 

20.78 

29.77 

20.78 

20.76 

29.76 

San  Diego,  Cal 

29. 81 

29.79  29.84 

29.85 

29.83 

29.82 

20.82 

20.80 

20.77 

20.82 

20.83 

20.80 

Alaska  Stations: 

SaintMichaer8.Fort, 

Alaska 

28.82 

29.22  29.30 

29.15 

29.17 

29.42,  29.42 

29.33,  20.15 

20.07 

28.02 

20.06 

Sitka,  Alaska 

29.13 

29.02,  29.25 

29.18 

29.32 

29.451  29.62 

20.55  20.26 

20.04 

2&02 

2&74 

Unalasbka,  Alaska  .. 

28.39 

29.09 

20.10 

29.00 

29.05 

20.20 

20.40 

20.12  2a  00 

2&70 

2a  62 

2a  61 

BebriuK's  Island, 

BehringSea 

28.78 

29.00 

29.08 

29.18 

29.18 

20.45 

20.46 

20.80  20.02 

2&80 

28.48 

2a  70 
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APPENDIX  8. 


Mean  temperature  (in  degrees  Fahrenheit)  at  etatione  of  the  Sitrnal  Servioe,  Untied  Statee 
Army ^  for  each  month  and  the  year,  {Computed  from  the  commencement  of  observations  at 
each,  to  and  including  July,  1^2.) 

[The  dailv  means  are  obtained  by  dlTidlng  the  sum  of  the  7.35  a.  m.,  4. 35  and  11. 35  p.  ni.  (Washington 
time)  observations  by  8 ;  the  monthly,  oy  diyiding  the  sum  of  the  doily  by  the  number  of  days  in 
the  month.] 


Stations. 


New  BngUbnd : 

Monnt  Washington,  N.  H  . . 

Boston,  Mass 

New  London,  Conn 

Middle  Atlantic  States: 

New  York  City 

Philadelphia,  Pa 

CapeMay.N.J  

Baltimore,  Md 

Washington  City 

Lynchburg,  Va 

Norfolk,  Va 

South  AtlanticStates : 

Wilmington.  N.C 

Charleston,  S.C 

Sarannah,  6a 

Florida  Peoinsola : 

Key  West,  Fla 

Eastern  Onlf  States: 

Mobile,  Ala 

New  Orleans,  La 

Western  Onlf  States: 

Galveston,  Tex — t 

Ohio  Valley  and  Tennessee : 

KnoxviUe,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 

Indianapolis.  Ind 

Cinoinnaiii.  Ohio 

Pittabarg.Pa 

Lower  Lakes : 

Bnflalo.N."£ 

Oswego.  N.Y 

Eochester,  N.  Y 

CleveUnd,  Ohio 

Toledo,  Ohio 

I>etroit,Mioh 

XJifper  Lakes: 

JBsoanaba,  Mich 

Grand  Haven,  Mich 

Marqnette,  Mich 

Chicago,  111 

Milwaokee.  Wis 

Dnluth,Mmn ... 

Upper  Mississippi  Valley : 

Saint  Paul,  Minn 

Keoknk.  Iowa 

Cairo.!!! 

Saint  Loois,  Mo 

Miaaouri  Valley : 

Leavenworth,  Kans 

Omfdia.  Nebr 

Northern  Slope: 

XJheyenne,  Wyo 

Kiddle  Pacific  Coast : 

SAnFrancisoOfCal 


3.6 
26.7 
27.0 

20.9 
82.2 
80.9 
84. 6| 
82.2, 
83.8 
41.0 

44.7 
41.7 
4&0 

68.2 

47.6 
50.8 

49.7 

85.1 
45.4 
88.0 
26.6 
33.6 
27.8 

26.6 
25.0 
23.5 
27.4: 
26. 3i 
24.5 

15.9 
24.2 
1&6 
27.0 
22.8 
18.2 

15.2 
24.0 
31.2 
33.0 

24.7 
21.6 

27.4 

62.2 


5.6-0. 


2a4 
27.2 

31.0 
34.1 
80.2 
37.8 
34.8 
34.8 
41.6 

48.7 
51.4 
58. 

7L0 

55.0 
57. 

55.3 

41.8 
42.8 
40.7 
20.6 
36.4 
80.5 

27.4 

24.6 

2i.O 

27. 

26.2 

25.0 

16.8 
21.0 
17.2 
27.8 
24.0 
17.1 

20.1 
31.0 
37.0 
36.0 

80.9 
2&0 

80.5 

54.2 


34. 


21.0 
46.8 
46.2 

50.41 
54.2; 
47.0 


2 
2 

8 

7  57. 1] 
0|  67. 2' 
11  61. 1 


67.0 


46. 

54. 2i  64. 4 

57.3,  66.1 
57.8  67.5 

73.7  77.6 

58.  li  68.4 

6L8  60.3 

I 

60.8  71.8 

40.7,  59.8 
51.2.  63.4 

40.9  63.4 
41. 1<  56.3 
44.2  58.2 
30.0   54.4 

34.0  46.0 

31. 4,  45. 0 
30.6  45.8 


85.4 
35.1 
82.4 


15.6  86.1 


:f8.4 
15.7 
84.4 
20.8 
22.0 

3L1 
84.4 
42.5 
44.4 

8&8 
36w0 

38.2 


50.2 
50.4 
45.8 


46.4 
8&1 
50.0 
44.0 
37.7 

46.6 
54.0 
62.0 
5&0 

56.6 
52.2 

39.8 

58.4 


47.2 
72.8 
72.2 

74.0 
76.8 
7.3.2 
78.6 
77.0 
75.8 
70.  0 

82.8 
83.5 
82.0 


42.5 
67.0 
65.6 

60.8 
71.4 
68.0, 
74.6' 
74.3, 
78.2 
75.6. 

70. 4i 
80.2. 
79.0' 

82.8  82.8 


HO.  7)  81.  6i  83. 0 
81. 2'  82. 8   82. 8 

82. 8,  86. 0|  85. 1 

!       I 

73. 8|  76.8  78.3 

70.8,  70.8  82.3 

77.7  79.0,  80.4 
73.  7.  7a  0  75.  8 
74.7,  7&2i  70.4 
72.0   73.4,  73.3 

66.2,  71.11  70.7 
04. 4'  70. 1   70. 2 

65.8  70.2   70.0 


83.8 
58.1 
56.6 

61.0 
64.6 
58.4 
66.3 
65.6 
66.0 
70.0 

72.6 
73.8 
74.0 

70.4 

74.4 
74.4 

77.2 

66.3 
7L0 
70.2 
65.2 
65.8 
63.5 

55.4 

54.0 

56.4 

5a  8i  68. 8,  72.4 

60.41  60.8  73.7 

57.1  66.8   71.0 


I  i  t 


5    '    S 

^'1 


k       s       fl 

11-3 


^7. 6' 36. C  20. 8.  11. 8'    3.8 

71.7   59.3'  54.  U,  39.6   30.1    4a  0 
70.0   5a4   54.1    3a4  27.0 


73.0 
76.0 
7-).  0 
77. 2 
76.8 
7.'>.  9 
TO.  3 

80. 2 
79.6, 
79.3 

84.2 


00.8  54. 

02.6  56. 

c:j.k,  58. 

63.41  5«. 

62.3,  sa 

02. 1'  57. 

67.51  02. 


L.  J 


0!  43.8 
5  4U.0, 
a  42.4, 
2  44.7,' 
II  48.4 
1  43.5 
4>  4a  0 


46.5   62.0 
52.2  65.0 


4a  0 
5a5 
6a6 

40.4 

5a6 

64.4 

6a3 
6ai 

64.5 
62.2 

52.6 

6S.1 


61.2 
62.2 
66.6 
60.8 

67.4 
75.2 
75.6 
7a  0 

7a  0 
74.1 

08.3 


65.6 
6a  8 
64.0 
72.4 
6a8 
66.2 

70.6 
7a  4 
79.8 
79.5 

77.9 

75.8 

65.8 
57.2 


71.2 
71.5 
69.8 

65.0 

eao 

65.6 
72.7 
69.7 
62.5 

68.2 
75.6 
79.5 
7a  1 

72.8 
7a  5 

65.4 

57.9 


70.  li  64. 

72. 0,  ea 

71.6  68. 


82.4   80.3   74.7 


74.9 

75.  8 


7|  55.6 

r,  5a  1 
0  5a5 


68.7   57.9 
70.7   60.1 


a8  71.7  60.3  5ao 


GO.  3;  57.6 
6a2l  61.0 
(58.71  01.0 
02.  a,  57. 1 

01.7;  5a  5 

59.51  54.8 

.'•.a  2;  52.3 
:)7.7.  53.5 
56.2,  53.1 


32.1 
30.2 
32.8 
33.5 
33.0 
35.4 
4L0 

45.6 
4a  0 
49.8 

69.2 

51.9 
51.6 


00.1 

54.8 

59.8 

54.5 

5a  2 

53.7 

5a  7 

4a  8 

5a  4 

51.2 

55.3 

4a  0 

61.0 

(•) 

5a  1 

4a  8 

66.0 
5a2 

44.7 

4a  7 

63.81  57.0 
67.2  60.4 
OaO   50.0 


7a  7 
62.2 


57.4 
6a  4 


56.2 
53.2 


44.8 
6L8 


4a  9 

4a  5' 

46.4] 

3a  6 

4H.  3 

aa2 

34.7 

35.8 
35.8 

30.4 
34.4 
3a  3 

31.6 
32.8 
29.9 
35.0 

sas 

31.0 

33.6 
35.4 
43.4 
39.8 

3a4 
8a7 

3a8 

54.0 


3a  6 
3a  1 

42.4 
27.5 
3a2 
30.2 

2a  8 

2a  2 

2a  8 

27.6 
23.5 
24.9 

]a2 
22.8 

ia7 
2a  0 
2a  8 

14.8 

15.9 
25.2 
.34.8 
30.2 

24.1 

las 

24.1 
62.9 


51.6 
54.5 

56.1 
54.8 

66.'6 

64.3 
65.6 
6a6 

77.2 

07.  5 
69.2 


58.0 


4a  3 
47.1 
47.1 
50.0 
4a  5 
47.2 


4a  2 
30.4 


4a  6 


67.5 


sai 

46.6 


■Ko 
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APPENDIX  9. 


Mean  temperature  (in  degrees  Fahrenheit)  at  statione  of  ike  Signal  Serviee,  UnUed  Sflaiee 
Army,  fir  eaeh  month  and  the  year.  {Computed  from  September,  1872,  to  amd  imoMkng 
October,  1879,  exoepi  at  stations  opened  subsequent  to  the  former  date.) 

[The  daUy  meuis  are  obtaintid  by  dividlDg  the  ram  of  the  7.85  a.  m.,  4.86  and  11.00  p.  m.  (Washington 
time)  obeervationB  by  8  s  the  monthly,  by  dlTiding  the  ram  of  the  dally  by  the  nnmber  of  days  In  the 
month.] 


KovBngland: 

Saatport*  Me 

Portumd,  Me 

Moant  Waabington,  K.  H  . 

Borlington,  Vt 

Boston,  Maaa 

Wood's  HoU,  Masa 

Kew  Haven,  Conn 

New  London,  Conn 

Middle  Atlantic  SUtes: 

Albany,  N.Y 

New  York  City 

Philndolpbia.  t*a 

Atlantic  City,  N.  J 

Bsrnegat  City,  N.  J 

Cape  May,  N.J 

Sandy  Hook,  N.  J 

Baltimore,  Md 

Washington  City. 

Cape  Henry,  Va 

Lynobbare,  Va 

Norfolk,  Va 

South  Atlantic  SUtes: 

Cape  Hatteras,  N.  C 

Charlotte,  N.C  . 

Kitty  Hawk,  N.  C 

SmithyiUe,  N.  C 

Wllmingtou.  N.  C 

Charleston.  S.  C 

Augusta,  Ga 

Sayannah,  Ga 

JaoksonyiUe,  Fli». 

Florida  Peninsula: 

Key  West,  Fla 

PuntaKasa.  Fla 

Eastern  Gulf  Stat»s: 

Atlanta,  Ga 

Mobile,  Ala 

Montgomery,  Ala 

Vlcksbnrfr,  Miss 

New  Orleans,  La 

Western  Gulf  States: 

Sbreyeport,  La 

Fort  Gibson,  Ind.  T 

Coraioana,  Tex 

Deniaon,  Tex 

GalyestoB.  Tex 

Indianola,  Tex 

San  Antonio,  Tex 

Bio  Grande  Valley: 

Brownayille,  Tex 

Bio  Grande  City,  Tex 

Ohio  Valley  and  Tenneaace : 

Kooxyille,  Tenn 

Memphis,  Tenn 

Nashyille,  Tenn 

Lootsyille,  Ky 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Colambus„Ohio 

Morgantown,  W.  Ya 

PlttabaTg,Pa 

Lower  Lakes: 

Bnilklo,  N.T 

Oawego,  N.  Y 

Booheater,  N.  Y 

«rie.Pa . 


10.3 
£2.4 
4.0 
1&« 
25.0 
30.2 
2a2 
2&4 

^1.7 
20.8 
81.1 
81.4 
30.6 
33.0 
80.6 
84.3 
33.6 
40.8 
36.8 
40.6 


22.1 
2&0 
6.5 
20.1 
27.1 
30.6 
20l4 
20.1 

22.4 
80.4 
82.1 
82.7 
8L5 
84.2 
80.8 
35.0 
35.2 
41.6 
80. 7i 
4L6 


46.8 
41.0 
42.0 
46.5 
46.4 
40.0 
47.4 
51.6 
6&6 

00.6 
64.1 

44.1 
6a3 
48.4 
47.6 
53.8 

46.1 
86.4 
44.7 
43wl 
52.5 
52.6 
61.6 

6ao 

5&0 
87.2 

4ao 

3A6 
84.2 
20.6 
33.5 
25.4 
S3. 

3ao 

24.4 
26L1 
28.0 
W.7 


20.0 
88.2 
12.8 
28.2 
84.5 
35.6 
86ul 
35.7 

31.3 
37.2 
30.2 
38.4 
37.8 
40.2 
37.3 
42.2 
42.7 
47.5 
46.8 
4&3 


87.0  47.5 


42.7 
20.8 
41.8 
43.2 


42.0  62.. 
45.0  68.7 


54.8 
83.0 
55.5 
56.5 
0 


4&6  51.6 

40.7  54.6 

41.8  4&0 
47. 0|  55.0 
47. 8'  54. 6 
61.8!  57.7 
48. 3  56. 4 
63.0,  50.6 
57.0  62.7 


44.7 

48.1 
46.0 
if.i 
4&0 
45.4 
47.6 
45  3 
5L0 
51.0 
53.0 
55.6 
56.2 

66.6 


66.3 

67.6 
58.4 
6L0 
56.0 
57.  U 
57.0 

6ai 

68.6 
63.6 
63.4 
65.6 
65.2 

64.7 


6a6  6&6 
54.0  68.1 
61.2  68.7 


71.3 
66.8 


78.6 
68.6 


61.0 
64.0 
63.3 
66.1 
68. 

76.6 
72.2 

68.5 


68.5 
72.3 
72.6 
78.8 
75.4 

80.1 
76.7 

70.2 


4&7  57.0 

58.6  60.0  66.0  74.6 

51.6  67.7 

62. 0  50. 4 

57.3  63.0 


64.0 
64.4 
67.6 


73.6 
73.3 
74.0 


51.4  50.7 
42.7   51.0 

51.5  50. 
40l2;  56.8 
67.0  64.2 
57.0  65.4 
65.2   66.5 


64.8  73.7 


58.7 
65.4 
64.2 


60.0 
73.1 
71.6 


68.6  76.2 


61.6 
6L2 

40.4 
44.8 
42.5 
37.6 
38.2 
36.5 
28.0 
35.3 
3L5 


60.8 
74.5  7&1 


68.1 
7a7 


75.0 


47.0 
52.2 
48.8 
45.0 
40.8 
43.2 
41.4 
41.2 
3&3 


56.2 
50.8  70.8 


7&0 
77.2 


8a3 
83.2 


66.4 


5^.6 
55.1 
61.0 
53.6 
50.5 
50.8 
4&1 


60.8 
66.8 
63.0 
65.6 
66.1 
62.1 
6U.8 


54.6 
68.7 
44.0 
66.2 
66.2 
62.6 
6&4 
66.7 

67.4 
6&6 
71.2 
66L8 
66.7 
6&3 
6&5 
74.0 
73.0 
73.4 
74.7 
75.8 

73.7 
74.0 
72.8 
7a  6 
75.7 
70.8 
78.8 
80.0 
bO.4 

83.0 
80.3 

75.3 
8U.7 
70.5 
70.6 
80.8 

80.4 
76.1 
70.3 
77.4 
82.4 
81.0 
8L6 

88.8 
85.4 

73.3 
77.7 
77.4 
75.4 
72.61 
74.5 
71.7 
7L1 
71.1 


6a8 
60.6 
4a8 
7L1 

72.0 
68.8 
78.8 
71.6 

71.6 
74.0 
76.4 
72.0 
72.2 
78.2 
74.2 
70.2 
70.1 
78.4 
80.2 
80.1 

78.8 
70.0 

7ao 

8L4 
80.3 
83.7 
82.3 
82.8 
82.8 


60.6 
67.6 
46.0 
68.6 
60.2 
68.6 
71.1 
60.0 

70.0 
72.1 
78.1 
72.2 
72.0 
73.1 
72.8 
74.0 
74.1 
76.8 
75.3 
76.6 


55.2 
60.0 

4ao 

60.2 
62.1 
62.7 
64.0 
63.1 

61.8 
65.1 
65.8 
66.1 
65. 6 
07.4 
65.8 


47.3 
50.1 
30.3 
48.8 
62.0 
54.0 
54.0 
58.3 

48.8 
65.3 
55.4 
56.0 
55.4 

5ao 

56.0 


67.4|  66.8 


67.1 
71.6 
68.3 
70. 


77.7  72.7 

78.6  68.0 

77.2  71.6 

80.0  74.2 


7a  0 
80.8 
70.7 
80.8 
8').0 


88.6  84.8 
81.8  8L2 


70.8 
83.0 
83.1 
82.3 
82.7 


73.4 
80.5  76.7 


80.5 
80.  U 


8L0  77.8 


88.2  82.0 
81.4   70.7 


84.2 
82. 

84.4 


83.0  88.0 


83.6 
85l4 


77.4 
82.1 
81.7 
80.1 


82.5 
80.4 
83.3 


83.5 


87.0  88.3 


74.3 
78.7 
7a2 
76.3 


73.1 
76.1 
74.4 
75.8 
77.8 

88.0 
80.1 

.1 


7&2 
75l1 


74.0 
71.5 
75.0 
78.8 
70L4 
79l2 

7a8 


84.2  80.0 


77.3  78.8 
70.1  7&0, 
78.0  79.6 
75.2,  7L3 
7&2'  71.4 


84.0  30.6 


40.6 
25.51  32.61  42. 
42. 
48.7 


24. 0  31. 1 
87.81  84.1 


63.2  65.0 

64.6  65.1 
66.5'  66.8 

57.7  68L6 


70.8 
71.0 
71.6 
78.3 


08.1 
68.0 
68.4 
7L1 


70.8 

67.8 
71.0 
70.3 
68.1 
66.2 
67.4 
68.2 
64.1 
68.7 

6L6 
68.4 
6L3 
68.« 


67.8 
61.0 
57.1 
50.6 

64.3 
65.0 
02.5 
G5.2 
62.5 
6.\6 
62.8 
65.4 
6&6 

78.6 
74.8 

61.6 
66.8 
63.0 
64.8 
68.2 

65.4 

50.6 
66.8 
63.7 
71.7 
72.1 
71.4 

75.7 
73.3 

56.1 

60.0 

68. 

67.0 

64.8 

66.8 

57.2 

53.6 

52.6; 


34.8 
36.8 
16.4 
84.6 
8&7 
42.7 
40.6 
40.5 

37.2 
4L0 
42.6 
44.0 
43.6 
45.5 
44.3 
44.6 
43.7 
5L2 
45.8 
48.8 

56.7 
40.4 
62.4 
55.8 
53.2 
66.7 
52.0 
57.1 
60.8 

74.1 
68.0 

62.8 
67.4 
54.3 
§4.7 
60.7 

64.6 
47.3 
55.0 
51.1 
61.8 
61.0 
68.4 

6&6 
67.5 

4&1 
40LO 
47.3 
44.1 
40  4 
43.8 
42.7 
41.8 
30.4 


24.4 
28.0 
&1 
22.7 
28.8 
34.3 
80.5 
8L1 


47.1 
88.1 
48.1 
46.5 
46.0 
40.6 


41.8 
46.4 
26.1 
45.0 
48.8 

4ao 

60.2 
48l8 

46.7 
51.0 
52.5 
5L5 
51.1 
53.1 
6L6 
55.2 
64.8 

sao 
57.0 
5a7 

6L4 

60.6 
63.3 
62.4 
65.5 


6a7 
54.8 

oa4 

6a8 

60.5 

77.8 

63.6 

78.8 

40.6 

61.1 

6a8 

4ao 

65.2 

40.1 

66.8 

54.6 

6a7 

4a8 

66.6 

80.6 

60.4 

4a  6 

64.0 

44.4 

62.8 

65.2 

60.8 

65.1 

60.0 

513 

68.8 

67.6 

72.7 

64.7 

8a8 

5a7 

41.  fl 

6a  7 

40.3 

50.6 

37.3 

6a6 

60.4  sas 
4ao  8a7 

62.8  4a  1 


3a3  5a2 
8a8.5a6 

2a4 

8ai  5ai 

82.4  61.3 

2a8  4a2 

2a 7|  47.5 

27.4  4a8 

82.5  48.5 
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JfMA  temperature  {in  degrees  Fahrenheit)  at  atathne  of  the  Signal  Service,  United  States 

Army,  #c. — Continned. 


Stations. 


Lower  IaIcm— Cont'd. 

Cleveland,  Ohio 

Sandnsky,  Ohio 

Toledo.  Ohio 

Detroit,  Mich 

Upper  Lakes: 

Alpena,  Mich 

Escanaba,  Mioh 

Grand  Haven,  Mioh 

Marqaette,  Mich 

Port  uoron,  Mich 

Chicago,  111 

Mil waukeo,  Wis 

Duluth,  Minn 

Upper  Miasissippl  Valley : 

Saint  Paal,  Minn 

JLa  Crosse,  Wis 

Davenport,  Iowa 

Des  Moines,  Iowa 

Dabaqne,  Iowa 

Keokuk,  Iowa 

Cairo.  Dl 

Saint  Louis,  Mo 

Missonri  Valley : 

Leavenworth,  Kans 

Omaha,  Nebr. 

Yankton,  Dak 

Extreme  Koi  th  west : 

Brcckenddeo,  Minn 

Bismarck,  uak 

Pembina,  Dak 

Northern  Slope: 

Benton,  Fort.  Mont 

Cheyenne,  Wyo 

North  Piatte,  Nebr 

Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Cok» 

Dodge  City,  Kans 

Southern  Slope : 

Sill,  Fort,  Ind.  T 

Concho,  Fort,  Tex 

Davis,  Fort.  Tex 

Stockton,  Fort.  Tex 

fionthem  Plateau : 

LaMesiila,N.Mex 

Santa  F6,  N.  Mex 

El  Paso,  Tex 

Apache.  Fort,  Aris 

Florence,  Ariz 

•Grant,  Foit,  Aris : 

Prescott,  Ariz 

Tucson,  Ariz 

Yuma,  Aris 

Middle  Plateau : 

Ploche,  Nev 

Winnemucca,  Nev 

Salt  Lake  City,  Utah 

Northern  Plateau : 

BoisA  City,  Idaho 

Umatilla,  Oreg 

North  Pacific  Coast: 

Oiympiu,Wash 

Portland,  Oreg . 


Koseburg,  Oreg . 
"" )iSc  "      * 


Middle  Pacific  Coast: 

RedBlufl;Cal 

Sacramento,  Cal 

San  Francisco,  Cal 

South  Pacific  Coast : 

Gampo,  Cal 

Los  Angeles,  Cal 

San  Diego,  Cal 

Viaalia.Cal 

Alaska  Stations : 

Saint  Michael's.  Fort,  Alaska 


20.8 

2a 

27.4 
23.7 

18.4 
14.8 
25.3 
17.4 
21.6 
25.0 
19.7 
11.8 

13.9 

las 

20.8 
1&9 
19Ld 
24.8 
35.8 
33.1 

25.7 
21.0 
14.9 

2.9 

as 
-a  2 

as 

24.3 

2a  0 

2a  1 
as 
2a  8 

3a4 
4a  8 

49.7 
44.6 

4ao 
2a7 

S3. '2 
83.3 
61.3 
4a  1 

3a  1 
4a  2 

54.8 

29.4 
2a  7 
29.5 

sas 

32.0 

sas 

Z9.8 
40.8 

4a8 

47.6 
5L3 

41.0 
63. 
54.6 
4a8 

a4 


27.2 
8a4 
2a  4 

2a  3 

las 
ia4 

25.8 

las 

22.8 

2a  8 

23.8 

lai 
lae 

22.3 

2a  9 
2a  2 
2ao 
3a  5 
4a  1 
sai 

32.8 
27.8 
21.4 

a  4 

11.8 

7.4 

17.  ti 
29.0 
28.7 

aa6 
a  8 
3a  8 

4a9 

4a  3 

5L4 

4a  6 

47.9 
82.1 
57.3 
4^6 

5a4 

62.9 

3a  ] 

53.8 
62.0 

sas 
3a  2 
3a2 

4a  0 
4a  3 

42.4 

4X8 

4a2 

51.0 

5a  2 

52.8 
4a  5 

5a  2 

5a  0 

53.2 

-a* 


84.2 
40.8 

sai 

32,1 

24.4 
23.3 
32.0 
2a  8 
20.9 
85.6 
3a  6 
25.4 

2ao 

31.9 
3a  6 
8a6 

8a6 
8a7 
4a  2 

43. 
41.4 

3a2 
sai 

ia2 

22.1 

lai 

24.0 

8a6 

3a  6 

4a  4 

7.8 
42.4 

5a  6 

61.0 

5a  7 
5a  6 

5a2 
4a  2 

6X6 
50.0 
6L5 

6a  7 
4a  5 

60.1 
67.2 


44.2 
60.5 
47.1 
4X7 

3a2 
35.5 
4X3 
87.2 
4L6 
4a  0 
41.3 
3a5 

44.1 
4a  5 
4a4 
50.7 
47.9 
50.6 
67.4 
54.0 

5a6 
4a  2 
4a2 

3a  4 

41.4 

sao 

43.9 

3a2 

47.3 

4a  4 

12.1 
5X3 

62.1 

eas 

64.0 

6a  8 
5a6 

44.9 
63.3 
51.8 
67.8 
5a  2 
4a  6 
64.0 

eao 


4a  2  47.0 
45.4  4a  6 
43.4    4a  4 


47.7 
50.6 

4a  2 
47.7 
50.6 

5a2 
57.0 
54.3 

4a  5 
57.2 
56.1 
67.8 

7.4 


5a  0 

54.0 

4a  2 
5a  5 

5L2 

61.0 
6a8 
55.0 

51.6 
58.2 
57.9 
60.4 


58.0 
59.3 
57.6 
57.4 

48.7 

49.8 

5a5 

4a 

53.3 

56.8 

5X 

4a  0 

5a6 
60.4 
6L8 
6a7 
6L4 
68.2 

6ao 

66.0 

oas 

62.8 
5a  4 

55.3 
54.7 
5a  9 

56.6 
61.3 
5a  9 

5a  7 
22.0 
64.4 

7a  7 
7a  4 
72.6 
7a  2 

7a  0 
5a9 
7a  9 
sas 

74.8 

6a  G 

55.4 

7a  1 

77.0 

54.1 
5a  4 
57.4 

a'xO 
59.8 

63.6 

5ao 

54.6 

65.1 
6a  8 

&a2 

55.4 
61.6 
6a  8 
65.5 


la  5'  sa  6 


67.9 
66.9 
7a  3 
67.3 

5a  9 
60.0 
64.7 
59.0 
63.2 
6a8 
6X1 
57.7 

67.8 

6a0 
7a  6 

69.9 
6a7 

7a  6 
7ai 

74.6 

7a8 
7a  7 

67.9 

63.8 
6a  3 
61.8 

6a2 
61.4 
67.8 

oa8 

.U9 
72.6 

7a  9 
7a  9 
74.6 
7a  6 

7a  6 

6a  2 

81.2 

6a  1 
8a6 
7a  1 

66.8 
82.8 
87.2 

64. 

6t.9 

67.0 

6a8 

6a8 

5X7 
61.9 
61.8 

80.2 

7a  0 

60.2 

oas 

6X4 
64.3 
7a  4 

4a9 


7a  5 

7X0 
74.5 
71.9 

6a  2 
67.6 

7a  1 

66.5 
69.6 
7X1 
6X7 
67.4 

7a  1 
74.4 
7X9 
77.4 
7X7 
7X2 
80.0 
7X7 

7X7 
7a7 
74.1 

69.1 
7X6 
67.2 

7X0 
6a8 
74.5 

72.6 
4X1 
7a  4 

81.7 
8a8 
7X2 
81.6 

80.0 
6a2 
83.2 
7X1 
91.0 
7X8 
74.2 
87.0 
93.3 

7X4 
7X0 
7X1 

7X3 
7X9 

61.9 
67.2 
65.8 

8X5 
7X4 
5X2 

68.2 
68.5 
67.5 
7X2 

5X8 


t 


7X8 
7X9 
71.5 
7X0 

64.7 
65.5 
68.6 
66.0 
6a3 
71.9 
68.9 
67.2 

7a  1 

7L5 
7a  5 
7X6 
7X8 
7X4 
77.6 
7X6 

77.8 
74.8 
7X2 

66.3 
67.9 
64.2 

00.1 
6X8 
7X4 

7a  4 

sao 
7a  1 

7a  4 

80.4 
7X8 

7a  4 

7X6 
6X3 
80.8 
71.4 
8a5 
77.6 
71.0 
84.1 
9L8 

7X6 
7X2 
7X0 

7a  9 

7X1 

oai 

66.1 
60.9 

82. 
7a  7 
6X8 

6a5 
6X4 
6a9 
7a  6 

51.5 


64.1 
63.4 
61.8 

5X8 
5X2 
60.6 
6X7 
60.2 
6a  5 
60.8 
5X2 

5X2 
60.7 
63.6 
63.8 
6X3 
65.9 
00.2 
67.8 

0X3 
6X0 
60.8 

54.0 
5X8 
5X0 

5a  8 
5X2 
61.4 

6a  5 
3X4 
67.5 

7X9 
74.0 
6a8 
7a  3 

7X3 

5a  4 

7X7 

65.2 

8X0 

7X 

64.2 

7X0 

8a  1 

63.8 
61.5 
64.9 

6X1 
64.4 

65.8 
61  5 
60.9 

7X9 
7a  7 
60.0 

64.0 
67.6 
66.9 
7X4 

44.2 


2  5X4 


6X6 
6X0 
5X4 

44.8 
44.2 
60.0 
4X8 
4a  6 
51.9 
47.0 
44.8 

4a  4 
4X4 
51.9 
55.0 
51.2 
54.2 
5X4 
57.0 

5X8 
5X4 
4a  8 

4X0 
4X5 
80.0 

47.1 
44.5 
4X7 


8a6  80.1 
4X8 
3X0 
8X2 


8X1 
81.2 
37.0 
31.7 
3X3 
37.8 
33.0 
2X0 

80.2 
3X0 
8X7 
42.0 
34.6 
87.0 
4X2 
4X2 

8X5 
85.7 
81.8 

2X2 
24.2 
1X0 

24.0 

sae 

3X1 


5a  4  3X5 
2XQ  11.4 
5X8,  3X7 

63.  o'  4a  8 


0X8 
6X4 
G4.0 

01.3 
4a  8 
67.4 
54.3 
6X9 
64.2 
5X0 
69.4 
74.8 

50.9 
47.7 
5X7 

4X0 
51.5 

4X7 
54.0 
51.3 

64.8 
02.4 
59.9 

6a  7 
6X6 
6X5 
6L1 

20.4 


51.2 

sai 

5a  8 

47.4 
37.6 
57.8 
44.4 
5X2 
5X1 
41.8 
56.6 
6X2 

41.3 
3X6 
41.0 

4X0 
43.0 

4X8 
4X8 
47.6 

^.8 
6X1 
57.1 

4a  7 

60.2 
6X2 
5X6 

lao 


4X0 

34.5  5X0 

50.1 

47.4 


3a  8 
27.7 


28.5 

21.4 

20.8 

28.2 

2a8 

29. 

24.9 

lao 

2a  6 
2a2 

2a  9 
ia8 

26.7 
20.2 

.mo 

84.7 


2a  4 
2L8 

11.6 
17.3 

ao 

22.8 
27.1 
27.6 

29.0 

a4 

8X4 

87.1 
4X6 
3X1 
4a  1 

4X7 
8X0 
4a  0 
83.6 
5X5 
44.2 
8X1 

4a  8 

56.1 

3X6 
29.0 
81.7 

81.0 
84.2 

4L4 
41.8 
4a  4 

47.3 
47.9 
51.8 

44.3 
55.2 
5X3 
46.2 

a  9 


4L2 
40.4 
47.0 
41.5 
4X2 
4X0 
44.6 
40.4 

4a  8 

4a  6 

4X3 

48.8 

51.8 
57.8 
55.5 

58.2 
4X5 
4X8 

87.0 
8X8 
86.0 

42.6 
44.2 

47.6 

40  0 
1X8 
53.3 

60.6 
63.7 


0X0 


59.8 
47.0 


60.8 


5X8 
66.5 
7a  2 

50.1 
4X8 
61,7 

5X4 
54.8 

50.8 
53.8 
5X1 

64.0 
61.3 
5a  2 

54.2 

6a  7 

60.0 
61.0 

2X8 
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APPENDIX    lo. 

Mean  temperature  (in  degrees  Fakrmkeit)  at  stalians  of  the  Signal  Servioej  United  Statee 
Army,  for  each  month  and  the  year,  (Computed  from  Novemberf  1879,  to  December,  1884, 
both  inclueive,  except  at  Btatione  opened  euoeequeni  to  the  former  date.) 

[The  daily  meuu  are  obtained  hj  diriding  the  sum  of  the  7  a.  m..  8  and  11  p.  m.  (Washington  time), 
obserratione  by  8;  the  BMmthJy,  by  dividing  the  anm  of  the  daily  by  the  number  of  (foye  in  the 
month.] 


Kew  England: 

BaatoortiMe 

PortIJU»d,Me 

Mount  waahington,  K.  H  . 

Boeton,Maaa 

Block  Island,  B.  I 

New  Haren,  Conn 

New  London,  Oonn 

Kiddle  Atlantic  States: 

Albany.N.Y 

New  York  City 

Philadelphia.  Pa 

Atlantio  City,  N.J 

Bamegat  City,  N.  J 

Cape  Hay,  N.J 

Sandy  Hook,  N.J 

Delaware  Breakwater,  Del 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Ya 

Cbinooteagne,  Ya 

Lynohborg,  Ya 

Norfolk,  Va 

South  Atlantlo  States: 

Charlotte,N.C 

Hatteraa,N.C 

Kitty  Hawk,  N.  C 

MacoD,Fort,N.C 

Smithville.N.C 

Wilmington,  N.C 

Charleston,  S.0 

Augusta,  Ga 

RaTannah,Ga 

Jacksonville.  Fla 

Florida  Peninsula: 

CedarKeys.  Fla 

Key  west.  Flai 

SanfoTd,Fla 

Bastom  Oulf  Statea: 

Atlanta,  Ga 

Pensaoola.  Fla 

MobUe,Ala 

Montgomexy,  Ala 

Yicksbnrg.Misa 

New  Orleans,  La 

Westom  Gulf  Statea: 

Shreveport,  La  ••••••..•■•• 

Fort  Smith.  Ark 

Little  Bock.  Ark 

Galveston,  Tex ,. 

Indianola,  Tex 

Palestine  Tex 

Bio  Grande  Yalley : 

Brownsville,  Tex 

Bio  Grande  City,  Tex 

Ohio  Yalley  and  Tennessee : 

Chattanooga  Tenn 

KnoxvlUe,  Tenn 

Memphia,Tenn 


i 

i 

< 

• 

0 

0 

o 

0 

o 

o 

0 

o 

o 

o 

0 

0 

10L8 

28.2 

27.9 

87.8 

47.1 

66.2 

60.5 

•61.1 

66.5 

4a7 

3a  1 

2a7 

41.6 

24.6 

2&7 

84.0 

44.7 

56.1 

65.0 

69.6 

6a6 

62.8 

5L0 

3a  6 

30.1 

47.8 

e.1 

&8 

9.6 

20.1 

84.2 

44.3 

4a  7 

47.2 

42.6 

30.2 

17.2 

11.3 

2a& 

2&4 

80.1 

83.9 

4a  6 

55.3 

65.8 

60.9 

eas;  a3.5 

51.7 

4a  0 

31.4,  4a  4 

80.1 

88.8 

85.9 

42.8 

51.9 

62.4 

6a5 

6a  4  64.7 

5a  3 

44.0 

3a  1,4a  6 

26.6 

30.6 

84.5 

45.2 

57.3 

6G.9 

70.9 

60.5 

66.0 

58.0 

4a  8 

31.8 

4a  8 

28.8 

82.1 

35w9 

45.3 

56.4 

65.7 

70.3 

69.8 

65.1 

54.3 

42.3 

3a5 

4a  9 

26.0 

80.0 

84.8 

47.8 

61.2 

70.1 

7a  2 

71.9 

6ao 

5ao 

4a  4 

.10.4 

60.4 

80.0 

88.6 

86.7 

47.0 

59.8 

68.8 

75}.  6 

71.6 

67.5 

5a2 

4a2 

34.4 

5L6 

81.7 

87.1 

4a  2 

49.9 

62.6 

71.6 

7a  1 

73.7 

69.3 

57.7 

44.6 

3ai 

54.1 

82.4 

86w7 

8&6 

46.7 

57.8 

66.9 

72.6 

71.6 

6a8 

5a6 

44.6 

3a8 

52.5 

81.9 

8&1 

88.8 

46.0 

57.2 

66.6 

72.2 

71.1 

6ao 

57.7 

44.2 

3a  4 

52.0 

84.fl 

89.0 

41.4 

48.9 

60.0 

6&5 

74.1 

72.9 

70.1 

60.6 

4ao 

3a  4 

54.7 

80.  S 

34.1 

87.(1 

47.1 

59.6 

68.8 

74.0 

72.8 

69.0 

67.9 

4ao 

35.8 

52.7 

82.1 

88.6 

40.4 

4&1 

69.7 

68.2 

78.2 

72.4 

69.9 

60.8 

47.6 

38.2 

54.0 

84.4 

89.7 

4S^5 

52.6 

65.8 

73.6 

7a  9 

74.7 

70.2 

59.6 

4ao 

3a3 

5ai 

82.9 

8ti.5 

4L2 

6L7 

64.0 

73.0 

7a  2 

74.3 

7a  2 

59.0 

44.7 

8a5 

55.1 

88.8 

46.0 

46.4 

64.0 

65.2 

73.3 

77.3 

7a  1 

7a  4 

64.6 

5a2 

44.6 

59.2 

88.5 

89.2 

41.4 

49.4 

60.2 

09.6 

74.4 

7a  1 

7a  5 

61.3 

47.9 

3a9 

55.0 

87.6 

43.8 

46.1 

55.9 

oao 

74.8 

7ao 

7a  0 

71.1 

61.1 

4a7 

4a  4 

4a  2 

40.7 

46.6 

48.0 

65.6 

67.6 

76.2 

7a  9 

7a  7 

7ai 

6a7 

51.2 

44.6 

60.1 

41.6 

4&8 

60.4 

58.8 

69.0 

76.1 

79.4 

7a  7 

71.8 

6a8 

4a  8 

43.8 

60.6 

48.2 

4&8 

60.0 

6&2 

66.0 

74.2 

7a  2 

77.4 

7a  3 

67.6  5a2 

47.3 

61.  b 

42.2 

46.7 

47.6 

53.6 

64.8 

73.6 

7a  2 

7a  8 

74.0 

65.5 

5afl 

4a4 

6ai 

48.8 

49.8 

6L4 

57.1 

68.0 

76.0 

7a  8 

77.7 

7a  0 

67.0 

5a6 

48i4 

62.4 

47.8 

61.9 

63.9 

60.2 

70.2 

77.0 

8a7 

7a8 

74.8 

6a8 

64.6 

4a  4 

63.7 

4a8 

63.6 

66.0 

6L2 

70.1 

7a7 

79.9 

7a  2 

74.6 

67.0 

5ai 

60.2 

64.1 

61.6 

66.8 

68.8 

64.3 

72.8 

79.6 

82.8 

80.6 

7ao 

6a6 

57.8 

6a4 

66.9 

48.8 

64.9 

67.8 

64.1 

72.4 

7a  7 

8L0 

79.6 

7a  6 

6a2 

64.8 

60.2 

65.5 

63.1 

67.6 

60.6 

66.7 

73.9 

80.8 

83.3 

8a6 

7a  6 

6a5 

5a6 

64.6 

67.9 

67.4 

6L4 

64.2 

69.6 

74.9 

80.7 

82.9 

8L0 

77.7 

72.6 

62.5 

6a4 

7a  2 

68.2 

62.3 

64.5 

70.5 

76.0 

80.7;  82L7 

81.7 

79.6 

74.1 

6a6 

6a7 

71.1 

71.8 

73.1 

73.9 

77.2 

80.0 

8a  7 

8a  3 

84.2 

82.7 

79.4 

7a  4 

71.9 

7a  2 

65.6 

66.3 

6&4 

70.8 

75.5 

7a6 

82.4 

80.4 

7a  0 

74.8 

67.1 

64.0 

71.6 

44.1 

50.0 

53.0 

61.0 

69.1 

75.4 

7a  5 

7a8 

72.0 

65.1 

61.2 

4ai 

61.7 

64.1 

68.4 

61.8 

67.9 

73.9 

79.7 

81.0 

80.3 

77.3 

71.9 

69.4 

6a4 

6a4 

62.8 

57.1 

61.2 

68.0 

74.4 

80.7 

81.1 

80.4 

77.3 

71.4 

6a8 

5a4 

6a  0 

48.6 

66.1 

68.4 

65.5 

72.9 

7a  I 

81.3 

79.6 

7a  0 

6a7 

5a8 

60.6 

66.0 

40.0 

64.9 

60.4 

66.4 

78.1 

79.9 

81.3 

80.3 

7a  4 

6a9 

5a8 

51.8 

6a2 

65.9 

60.6 

63.9 

70.0 

7&6 

81.1 

8ao 

82.0 

7a  9 

73.2 

6L4 

57.4 

7a  2 

46.8 

62.1 

58.9 

66.8 

78.6 

81.0 

8ai 

81.7 

7a  8 

6a4 

64.4 

60.0 

66.8 

82.0 

40.8 

60.7 

59.4 

6ao 

7a  8 

79.  e 

7a  7 

72.6 

64.5 

61.8 

40.4 

60.  & 

42.6 

4&0 

64.1 

62.7 

70.0 

77.9 

8ao 

78.6 

72.6 

6a5 

5L6 

4a8 

62.8 

68.4 

6&8 

64.0 

69.9 

76.8 

82.4 

84.0 

814 

8ai 

74.7 

68.2 

57.8 

7a6 

63.0 

6&2 

617 

70.8 

76.4 

82.0 

8a2 

82.8 

7a  4 

74.6 

62.S 

57.8 

7a2 

42.0 

64.0 

6a8 

65.2 

7a6 

7a  6 

8L6 

7a  6 

7a  8 

6a7 

6a7 

4a  7 

6ao 

68.6 

62.9 

68.8 

74.1 

7&8 

82.6 

8a4 

82.2 

70.4 

7a6 

6a4 

61.8 

72.6 

67.6 

64.4 

60.7 

76.2 

80.3 

85.8 

8a8 

8ai 

88.6 

74.8 

6a6 

60.2 

7ai 

41.9 

48.0 

61.6 

60.0 

6&2 

7a  0 

77.6 

7a  9 

7L1 

6a8 

4a  6 

4a6 

60.4 

89.0 

4&4 

4&4 

67.  C 

66.9 

7aa 

7a  2 

74.4 

7a2 

62.4 

47.8 

4a4 

5a2 

4a8 

47.0 

62.1 

63.0 

70. 6| 

7aS 

80.4 

7a9 

72.!^ 

6a2 

5ai 

4a7 

6L7 
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JfMfi  iemparatmM  (in  degrees  Fahrenheit)  at  afationa  of  the  Signal  Service,  United  States 
Armg,fw  each  month  and  the  year,  ^o.~Contiiined. 


Stations. 


Ohio  Valley    and  Tenneaaee— 
CoDtiiim  d : 

NaahvUle,  Tonn 

Loai8viUe,Ky 

Indiaoapolis.  Ind  .... 

CiDolnnati.  Ohio 

Colnmbas,  Ohio 

PittsboPR,  Pa 

Lover  Lakes : 

Buffalo,  N.T 

OswAgo.  N.  Y 

Rocheeter,  N.  Y 

Erie,  Pa 

Cleveland,  Ohio 

Sandoaky,  Ohio 

Toledo,  Ohio , 

Detroit,  Mloh 

Upper  Lakes : 

Alpena.  Mich 

Escanaba,  Mich 

Grand  Hayen,  Mich  . . 

Mackinaw  City,  Miph 

Marqaette,  Mloh 

Port  floron,  Mich. . . . 

CUcaffo.  ni 

Milwaukee.  Wis 

DolnUi,  Minn , 

Upper  MlBsiflsippi 

Saint  Paul.  Minn 

La  Crosse,  Wis    

Davenport,  lovea 

Des  Moines,  Iowa 

Dobaqne,  Iowa 

Keokuk.  Iowa 

Cairo.  lU  

Sorlnfffieid,  lU 

Saint  Louis,  Mo 

Mifisoori  Valley : 

Leavenworth,  Eana 

Omaha,  Kebr 

Bennett,  Fort,  Dak 

Huron,  uak 

Yankton,  Dak 

Extreme  Northwest : 

Moorhead.  Minn 

Saint  Vincent.  Minn  .... 

Bismarck,  Dak 

Buford,  Fort,  Dak 

Northern  Slope : 

Assinabotne,  Fort,  Mont 

Benton,  Fort,  Mont 

Custer,  Fort,  Mont 

Helena,  Mont 

Maffinnis,  Fort,  ^ont . . . 

Poplar  Biver,  Mont 

Shaw.  Fort,  Mont 

Deadwood,Dak 

Cheyenne,  Wyo 

North  Platte,  Nebr 

Middle  Slooe: 

Denver,  Colo 

Pike's  Peak,  Colo 

West  Las  Animas,  Cdo  . 

Dodice  City,  Kans 

Elliott,  Foirt,  Tex 

SoDthem  Slope: 

Sm,  Fort.  Ind.  T 

Concho,  Fort,  Tex 

Davia,  Fort,  Tex  

Stockton,  Fort,  Tex 

Soathem  Plateaa: 

SwitarAN.Mex 

El  Paso,  Tex ,.. 

Apaobe,  Fbrt,  Aria 

Orant,  Fort.  Aria 

Prescott,  Aria        

Thomas,  Camp,  Ariz 

YomAk  Axis 


I     i     \ 


30.6'  45.8 
86. 7|  42. 1 
20.  .5,  35.5 
Si.  8'  41. 0 
20.5,  35.8 
81.71  86.4 

24.0   26.6 

26.7  28.9 

24.3  27.3 

27.4  80.7 
25. 0  30. 7 
27. 4I  32. 0 
27.3   32.0 

25.8  31.0 


18.0 
14.0 
26.2 
14.8 
16.5 
21.5 
24.7 
20.4 
10.0 

12.4 
10.0 
22.9 
20.3 
10.0 
24.5 
35.9 
27.8 
29.7 

27.0 
20.5 
10.4 
9.8 
15.9 

-2.7 

-6.8 

5.4 

6.1 

10.5 

lao 

17.4 
15.0 
IT.  4 


17.8 
21.4 
24.0 
21.0 

80.8 
1.8 
8L9 
27.4 
3L7 


42.8 
42.4 

43.1 

27.2 
43.4 
83.R 
42.1 
34.5 
40.1 


19.6 
16.8 
27.9 
14.0 
17.7 
25.6 
20.6 
25.8 
15.2 

18.4 
22.7 
28.9 
25.8 
26.0 
30.6 
42.5 
34.1 
36.0 

32.2 
25.2 
16.2 
14.4 
18.8 

5.0 

1.5 

10.9 

10.2 

13.4 
19.4 
20.4 
19.7 
13.6 


2. 2  -4. 6 


19.7 
22.3 
25.8 
24.1 

29.6 
8.4 
9(19 
80.8 
86.5 


86.9  41.8 


4&3 
47.8 
4a  6 

81.6 
46.0 
37.4 
44.3 
30.0 
40.8 


62.8   56.3 


49.7   59. 
46.11  56. 

40.1  SL9 

44.2  54.3 
39.  1,  50. 0 
88.6   50.8 

29. 4!  40. 1 
81.6;  41.9 
80. 3I  42. 0 
33.1   43.6 

33.3  44.2 
85. 1;  45. 6 
86.0'  46.0 
84.6  45.6 


24.1  36. 
22.0  35. 
81.8  43. 

20.2  36. 
23.  5  36. 

29.0  40. 
34.  8l  45. 

31.1  42. 

24.2  37. 


28  6 
31.0 
3.5.4 
34.3 
33.0 


47.6 
40.0 
42.1 


44.9 

47.0 
49.5 
49.0 
47.8 


37.6  61.8 


58.8 
.')3.0 
64.9 


69.2 
66.9 
64.0 
65.6 
62.8 
63.1 

53.6 
64.9 
66.8 
67.5 
58.3 
60.7 
60.4 
58.8 

49.2 
60.1 
66.0 
46. 2 
49.51 
53.3. 
57.1 
64.2 
48.3 

58.5 
60. 7( 
62.0 
60.9 
00.6 
63. 5> 
68.11 
68.8 
65.2' 


76.2 

74.0 

72.5 

78. 

70. 

70.6 


41.0   53.7   64.3 


84.7 
28.4 
27.7 
29.4 

10.8 
12.7 
21.2 
22.1 

28.6 
83.4 
81.7 
83.4 
2&8 
2a  7 
82.3 
28.9 


8&6 

89.6 
7.2 
4a9 


49.7.  62.6 
43.0!  56l6 
43.6  52.8 
44.81  69.7 

37.8  58.3 

33.5  61.2 

38.6  66.2 
89.2  53.7 


41.4 
41.8 
44.0 
41.4 
87.6 
3a6 
39.5 
88.0 
82.8  89.8 


46.8 

47.2' 
18.0 
4&4 


62.6 
68.2 
64.6 
51.6 
47.6 
66.0 
49.9 
49.0 
49.8 
67.9, 


63.8 
63.7 
64.9 
66.3 
67.0 
68.5 
60.8 
67.8 

59.0 
61.0 
64.5 
59.9 
68.1 
62.8 
65.1 
62.1 
58.2 

67.0 
69.1 
69.8 
69.6 
68.4 
71.8 
75.9 
71.6 
73.3 

7.3.5 
72.1 
60.2 
66.8 
69.7 

04.8 
62.1 
65.3 
64.3 

63.6 
63.2 
64.5 
61.1 
60.4 
68.7 
69.7 
60.4 
60.7 


41.81  62.2 

4&7  56.6 

6a5  62.2 
66.9 
63.7 
66.1 

38.6 
66.4 


64.0 
69.2 
62.6 

46.6 
63.0 


66.4; 

31.8 
67.21 
61.6' 
63.1 

69.1 
71.2 
67.0 
70.5 

66.4 
71.6 
66. 


43.5   49.4  „.,. . 

60.0,  57.0  65.8 

42.5   49.1  67.0 

53.2   60.5  68.4 

62.5,  6tf.a  76.3 


66.9 
38.6 
68.9 
73.2 
73.2 

7&4 
79.9 
74.9 
79.1 

65.9 
80.8 
67.0 
76.1 
6(i.4 
78.0 
84.6 


7a  2 
77.1 
75.3 
77.0 
74.1 
72.8 


77.4 
76.0 
74.1 
75.6 

72.  r 

71.0 


68.1  68.6 
68.7  6a6 
6a  8  60.0 
70.3   69.7 


70.4 
72.2 
73.1 
71.2 

64.3 
65.3 
6a  3 
61.9 
63.8 
67.0 
70.8 
67.8 
65. 

60.9 
71.5 
73.6 
72.7 
72.0 
7a  0 
7a  6 
75.3 
77.0 

7a  7 

7a6 

70.8 
6a8 
72.4 

6a4 
63.4 
67.8 
66.6 

6a2 
6a  8 
70.0 
6a6 
61.6 
64.0 
63.2 
62.0 
65.7 
72.6 

72.3 
8a  7 
7a  I 
7a  2 

7ao 

8L1 
81.7 
7a  7 

8a2 
oao 

81.8 
71.9 
77.3 
71.4 
8a2 
9L4 


69.4 
71.4 
71.4 
70.3 

64.0 
64.1 
67.7 
62.1 
6a  2 
67.3 
71.1 
68.1 
64.1 

60.6 

70.8 
7a  7 
72.0 
71.1 
74.7 
77.3 
74.0 
7a  1 

7a  2 
7a  9 
71.8 
6a6 
72.8 

6a2 
63.4 
67.7 
6a  7 

6a  7 
68.6 
7a  0 
67.2 


66.0 
6a3 
6a4 
64.8 
7L7 

7a  6 
3a  I 

7a  1 


74.0 

79.7 
7a  1 
71.0 
7a  8 

64.9 

7ao 

69.0 
7a  4 
60.1 
80.1 
90.1 


71.61 
7a  4 
67.6 
7a  4 
67.4, 
67.9 

6ao 

63.6 
65.1 
64.9 
65.2 
6a  4 
66.2 
6a2 

6ao 

67. 6 

62.5 
57.8 
56.9 
62.3 
65.3 
01.6 
5a4 

5a  0 
62. 7| 
6a  5 
63.9 
63.3' 
67.61 
7a  7 
67.1 
7a  1 

67.8 
6a2 
60.1 

6ao 

6L8 
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Mean  tempfra'ure  (in  degrees  Fahrenhdi)  at  staiUnu  of  the  8igtial  Service,  United  8taim 
Army,  far  each  month  and  the  fear,  ^o.— Continned. 


Siatloni. 


Middle  Plat««n: 

Winoemncca,  Ner . . . 

Salt  Lake  City,  Utah 
Kortliern  Plateau : 

Boi«6  City.  Idaho.... 

L^  wiBton.  Idaho 
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Spokane  Falls,  Wash. 
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Canby.  Fort,  Wash. . . 
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Middle  Paoiflc  Coast: 
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Bed  Bluff.  Cal 
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San  Franoisoo,  Cal . . . 
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LoB  AnfieleSi  Cal 

SanDtogo,  Cal 

Alaska  StoUons : 

Saint  Miohael*a,Poitk  Alaska 

Sitka.  Alaska  ^ 
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Behring's  Island,  Behiing 


Sea.. 
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27.9 
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42.6 
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89.8 
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80. 
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54.7 
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82.6 
65.8 
6a4 

8L8 


6&' 
63.1 
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62.9 
611 

513 
612 
611 

57.4 

61.8 


41 6<  8L8 
61.9,  411 
47.0  42.0 


811 


47.2 


414 
44.4 

411 

6L8 
617 
6L1 
54.2 

67.4 


32.4  48.0 
31 6  60. 8 

31.8  414 
31.3   50.4 

30.5  412 
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APPENDIX  la. 

Annual  and  mean  annual  temperature  (in  degrees  Fahrenheit)  at  etatUme  of  the  Signal  Ser- 
vice, United  States  Army. 

[The  daily  metaib  «re  obtained  by  dlvidioff  the  anm  of  the  three  telegraphic  observatioiM  by  8 ;  the 
monthly,  by  diridins  the  anm  of  the  daily  by  the  number  of  days  in  the  month ;  the  annnal,  by  di- 
viding the  anm  of  the  monthly  by  12.  From  Angnet  26, 1872,  to  xfovember  1, 1870,  obaervatioDa  were 
taken  at  7.85  a. m.,  4.85  and  11  p.m.,  Washington  time;  and  from  KoTomber  1, 1879,  to  December 
81, 1884,  at  7  a.  m.,  8  and  11  p.  m.,  Waahington  time.] 


Stationa. 


48.7 
25.4 

4a3 


New  England : 

Eaatport,  Me  

Portland,  Me 

Mt  Washington,  K.  H  . 

Boston,  Mass 

Block  Island,  B.I 

New  Haven,  Conn 

New  London,  Conn 

Middle  Atlantic  States : 

Albany,  N.Y 

New  t^ork  City 

Philadelphia,  l^a 

AtlantioCity,  N.  J.... 

Baraegat  City,  N.J... 

Cape  May,  N.  J 

Sand V  Hook,  N.  J 

Del.  Breakwater,  Del.. 

Baltimore.  Md 64.8 


1873. 


I 
1874.  1875. 


47.8 
47.4 


50.2 
61.5 


51.7 


Washington  City 

Cape  Henry,  Ya 

Chincoteague,  Y a 

Lynchburg,  Va 

Norfolk,  Ya 

South  Atlantic  Statea: 

Charlotte,  N.C 

Hatteraa,  N.  C 

Kitty  Hawk,  N.  C 

Macon.  Fort,N.C 

Smithville,  N.  C 

Wilmington,  N.  C 

<3harlcstonL  S.  C 

Augusta,  Ga 

SaTannah.  Oa 

Jacksonville,  Fla 

Florida  Peninsula : 

Cedar  Keys,  Fla 

Key  West.  Fla 

Baatem  Gulf  Statea : 

Athinta,  Ga 

Pensacola.  Fla 

Mobile,  Ala 

Montgomery,  Ala 

Yioksbnrg,  Miss 

New  Orleans,  La 

Western  Gulf  States: 

Sbrevouort,  La 

Fort  Smith,  Ark 

LitUeRock,  Ark 

Galveston,  Tex 

Indianola,  Tex 

Palestine,  Tex 

Bio  Grande  valley  t 

Brownsville,  Tex 

Rio  Grande  City,  Tex  . 
Ohio  Yalley  and  Tennea 

Chattanooga,  Tenn 


64.8 


65.0 
68.1 


83.0 
84.6 
62.9 
65.0 
08.2 


77.0 


4L1 
44.0 
25.8 

4a  7| 

49.2, 
49.1 

46.3 
51.4; 
52.6 
51.6 
51.0 
62.2 
49.8 


88.0 
44.1 
23.5 
46w3 


1876. 


40.8 

4ao 

25.9 
47.8 


55.5 
55.9 
59.1 


56.6 

5&7 


4&2 
47.8 

43.6 
4a  0' 
50.1 
49.2 

4a  p 

50.2 
40.1 


1877. 


42.6 
4a  8 
27.8 
49.2 


I 


53.1 
52.2 
57.6 


55.8 
57.6 


50.7 
49.5 
1 
47.0 
50.5 
52.5 
51.1 
6L0 
53.6 
5L9 


52.4 
51.0 

4a  1 
52.6 
53.0 
52.5 
52.1 
54.8 
53.8 


187a 


4ao 

49.1 
2a  0 
49.2 


52.9 
5L3 

4a7 
62.9 
54.6 
53.0 
52.4 
56.0 
63.4 


54.9 
54.4 
5a4 


66.3 
65.5 
6a3 


57.1 
59.0 


68.6 
65.7 
64.4 
66.5 
69.8 


58.8 


77.8 


61.5 
64.8 
63.8 
65.8; 
6a8 


6ai 

61.6 
65.5 
6a4 


59.2 

5a9 


7a  1 


T 


6a  0 

64.2 
65.8 

6ao 

64.5 


69.8 
69.6 


67.0 

oai 

66.0 
69.9 

6a o'  65.2 


66.7 
65.2 
64.  U 
6a8 


6a2 

62.4 

6a 

04  3 

66.6'  67!  o;  67.8 
6a4   69.1   69.3 


56.9 

5ao 

59.6 


oa7 

69.8 


5a8  60.1 


6a7 

62.2 
6a5 
65.2 


77.0 


77.0 


66.0  6a8 
64.6  65.3 
64.3  64:9 
6a4   68  3 


77.3 


67.3 
65.8 

6a  U 

6a  9 


64.7   64.8   65.6 


70.5 
70.6 


69.8 
60.4 


:i:::::r 


70. 1   69. 0,  70. 0 
69.7,  69.4;  70.7 


72.7 


1879. 


40.6 
47.1 
25.8 
47.8 


1880. 


50.7 
49.7 

4a  4 
51.3 
5a  4, 
51.5 
50.7 
54.2 
5L6 


55.6 
65.1 

58.8 


5a4 

69.2 


60.4 
59.3 


oai 

62.6 

6a7 

65.2 
67.4 
69.3 


77.1 
6L5 


67.0 
65.6 

oas 


1881. 


1882. 


o 
42.8 

4a7 

27.6 
4a  4 

51.6 
60.8 

60.4 

62.2 

54.5 

53.3 

52.4 

55. 6,  54. 7 

53.5:  53.3 

'  54.4 

66.4  57.1 
55.6,  55.9 
60.6  59.5 
54.7 


42.1 
4a  4 
27.6 
4a  5 
5a3 
4a  8 
50.3 

6L4 
52.2 
54.2 
52.7 
51.6 


188a 


5a2 

60.5 


60.8 
6L3 


65.0 
63.6 
67.2 

65.4 
0 


59.8 
50.9 


41.5 
4a  0 
26.6 

4ai 

50.0 
4a  7 

4a  8 

51.0 
61.5 
54.6 
52.  B' 
52. 0 
55.2 
52. 7| 
54.0 
55.7 
54.9 
6a  9' 
55.  21 
67. 7i 
5a  8 


40.6 
4a4 
24.3 
47.6 
4a  8 


1884. 


41.6 
47.6: 
27.4 
4a  31 

4a  c' 

47. 51  4a  8i 

4a  8  4a  7 

4a  2  50.0 
50. 6>  51.6 
53.6'  5a  5 

51.4'  sao 

51.6'  62.6 
53. 8i  54.3 
51.6  62.2 
BSi.3  54.1 
55.1  5a  2 
54.0  55.1 
58.3  ia7' 
54.«  55.6 
57.51  57.6 
5a  9   00.4 


6L4'  60. 4I  60.5 
61.9  61.7  01.2 
5a  7  5a  5  59.5 
62.4,  62. 4i  61.9, 
63.41  63.2;  63.1 
64. 2  64. 2!  64. 0' 


6a  8,  67. 1 
65.7<  65.3 
67.8  68.1 


7a  2  7a  2  7a  4 

70. 9  7a  5  7L 1 


7a  7  7a  1 

62.  ll  62. 0 

68.3]  68.3 

(0  6ao 

05. 81  66. 1 

65.  21  66.  8 

na  A'  am  1 


6a  8'  6a  4   69. 7 


6a9 


7a  8 

7L1 


7a7 

74.2 


60.7 


65.6'  6a4 


61.  9I  03. 0 


69.8 
6a5 


72.6 
7a  8 


60.3 


7a  1 

7a  1 


72.5 

7a  i 


oa8 


7a  2 

6L8 

6a4 
6a  2 
6ao 
oao 
7a  8 

6a2 


62.0 
7L5 

7L8 


7a8 
(') 

60.4 


66.6 
65.8 
6a  3 
7a  6; 


60.5 
6a2 
60.4 
62.7, 
6a  8' 
64.6' 

oa? 

65.2 
67.1 
69.6 


7a  4t  70.7 
7a4  77.6 

6L  5-  61. 1 
6a  0  67.8 
68. 9  6a  7 

66.7  65.4 
66.4  65.5 
71.1   69.8 

I 

65.8  6a  1 

5a  7i  5a  :i 

62.1   61.4 

7a  6  7a  3 

7a  3  09.4 
6a7  64.4 

1  I 

7a  7  7L6 

(»)  ,  ra  5 


11  4L3 
12'  47. 0 
12'  2a  2 

12  48.2 


4a  6 
4a  0 

4a  » 


11  48.4 

12  51. » 
12.  53.2 
11  52.0 

11  51.  & 

12  53.0 

11  5a  0 
4  54.0 

12  5a  a 

12  55.0 
58.0 
55.0 
57.0 
50.  a 


12   64.7 


60.0 
61.8 
59.8 
62.4 
63.  & 
63.1 
6a  2 


67. 1 
6a  S 


71.1 
77.7 


6  61.7 

5   (W.4 
111  07.2 

12  ai.6 

12    (0.7 
12   69.4 

12  OR.  7 

2  5l».5 

f>  G2.3 

12  70.2 

12  7t».l 

2:  eao 

7I  72.8 

4.  ra4 


.1 


60.8  Sa  6      600.4 


>  Beeord  incomplete. 


*  No  record. 
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Aimttal  mnd  mean  annual  tmnperature  {in  degree*  FakrenheU)  at  gtmHont  of  the  Signal  Ser- 
vice.  United  Staiee  ^niiy-~CoiitiiiQed. 


urn. 


1974.  m& 


U76L  im.  107a. 


187BI 


1882. 


1881. 


1884. 


Ohio  Yalley  and  Todbm- 
aee— OoDtinoed: 

KnoxTllle,  Tenn 

Memphis,  Tttnn 

Naahvillo,  Teon 

LoaiiTiUe,  Kv 

Indianapolia,  ind 

Clnoixmati,  Oldo 

Colambos,  Ohio 

Plttshnrg,  Pa 

Lower  LakM: 

itel&lo,K.Y 

Oewego.  K.Y 

Kocheeter,  N.  Y 

Brie,Pa   

Clevelaiid.  Ohio 

BandnakT.  Ohio 

Toledo,  Ohio 

Detroit,  Mieh 

Upper  I«akee: 


88. 

60. 

.•iO.1 

ft&.7 

61.8 

66.8 


87.8 
02.4 


5& 

60.4 


61.6  68.4 


60.4 

46.0 
46.3 
4&1 


67.8 
64.6 
67.0 

6L7 


64.6 
60.2 
6&0 


o 

86.7 
60.1 
68.0 
66.2 


o 

67.0 
60.0 
69L6 
67.6 


62.0  54.8 
66.2  66.2 


I 


67.6 
61.8 
60.0 
67.8 
66.0 
67.0 


4&6 


46.2 
46.0 
4&7 
60.1 
60.6 


48.8 

42.7 
44.2 
48.0 
46.4 
4&0 


61.6 

45.8 
47.2 
46.8 
40.0 

4ao 


62.  a 

47.8 
48.0 
4a6 
60.3 
60.0 


AlpeiUL  Hich., 
teanaba,  J 


,MIch 

Grand  Haven,  Mich  . . . 

Maokinaw  Citv,  Mioh.. 

Marqnette,  Mich 

Port  Boron,  Mich 

Chicago,  lU 

MUwaafsee,  Wis 

Unlntii,  Minn 

Upper  Misaisslppi  Valley : 

Saint  Panl,  Minn 

Lacrosse,  Wis 

Davenport,  Iowa 

Des  Moines.  Iowa 

Dobnqne,  Iowa 

Keokuk.  Iowa 

Cairo,  lU 

Spnngtield,  111  

Saint  Lonls,  Mo 

Mlasonri  VaUey: 

Leavenwortti,  Kans — 

Omaha.  Nebr 

ISennett,  ITort,  Dak .... 

Hnron,  Dak 

Yankton,  Dak 

Xxtreme  Northw  est : 

Moorbead,  Minn 

Saint  Vincent,  Minn  .. 

Bismarck,  Dak 

Bnfortl.  Fort,  Dak 

liTorthem  Slope : 

Aastnabome,  Ft.,  Mont. 

Bentou,  Fort,  Mont — 

Custer,  Fort,  Mont 

Helena,  Mont 

Maginnis,  Fort^  Mont. . 

Shaw,  Fort,  Mont 

Deadwood,  Dak 

Cbeyenne,  W  vo 

If orth  Platte, liebr  ... 
Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo 

West  Las  Animas,  Colo. 

Dodge  City,  Kane... 

Elliott.  Fort,  Tex  .. 
Bontbem  Slope: 

SUl,Fort.  Ind.  T..., 

Concho,  Fort,  Tex. . 

Davis,  Fort,  Tex. .. 

Stockton,  Fort,  Tex 
Soul  bem  Plateau: 

Santa  F6.^.Mex.. 

El  Paso,  Tex 

Apache,  Fort.  Aria. 


48.3 
46.2 

88.7 
80.2 
45.2 


48.8 

4&3 

4L2 
40.4 
47.5 


46.7 
44.1 

87.2 
86ul 
43.3 


60.2 
47.2 

40.0 
80.8 
46.8 


62.1 
48l0 

43.3 
42.6 
411.0 


80.2 


4L2 


47.2 
48.0 
8A8 

41.6 
43.6 
48.0 


60.4 
45.0 
80. 8 

43.8 
47.5 
48.6 


87.0 
41.7 
45.4 

40.8 
36.3 

88.8 
43.] 
46.4 


40.8 
44.0 
40.0 
43.0 
87.0 

42.8 
45.6 
48.8 


44.4 

4&3 
60.3 
45.8 
43.5 

47.6 
48.8 
60.8 


50.6 
66l8 


48.8 
52.6 
58.4 


44.8 
4&5 
55.7 


47.6 
51.0 
57.1 


49.6 
52.9 
5a6 


63.7 


61.7 
4&6 


66.3 


64.2 
60.0 


63.9 


61.0 
46.3 


55.4   66.4 


58.2   53.8 
4&6  50.9 


46.7 


4L2 


43.5 


85.0 


86.8 


42.5 


43.3 


42.1 


<•) 


44.8 


46.5 


48.1 


49.8 
1&9 


42.6 
4&3 


48.6 
1&2 


44.3 
47.6 


49.6 


52.4 


4a  6 


4&0 


48.0 


47.5 


46u7 


42.4 


(•) 


44.2 
48.2 


48.8 


19.0  1&4 


53.2  63.2 


59.5 


47.6 


62.8 

4&8 
51.2 
49.6 
61.8 
60.6 
62.0 
62.8 
49.6 

46.0 
44.6 
60.1 


5a8 
61.6 
60.6 
57.2 
63.81 
66.2 
52.8 
62.1 

46.4 
48.8 
47.4 
40.7 
4a  1 

5a8 

51.2 
48.0 

4L3 
40.9 
47. 8| 


o 

68L6 
6L0 
60.2 
67.4 
68.9 
66.8 
58.6 
53.4 

47.6 
48il 
48L7 
60.4 
60.0 
51.4 
6L9 
4&7 

42.2 
41.8 
4a8 


o 

i&7  68.2  CT.9 
62.6  6L5  61.4 
61.2  60.8!  60.1 
68.2  m.9\  6&4 


64. 7|  68.8 
67.71  86.0 
68.7  52.7 
64.0  62.8 


47.8 
4&2 
4&6 
60.0 
40.8 
61.3 
51.8 
6L2 

42.1 
41.1 
4&1 


46.6; 
47.0! 
51.41 
48.5 
45.3 


42.6 

45.3 
40.01 
46.21 
40.  a 


42.0 

46.9 
50.6 
46.7 
88.7 


48. 2*  45. 5  44. 0 
60.9,  47.6  46.9 
62.21  50.0  51.0 

1  48.81  40.0 

50.0  48.6  48.6 

65.0  52.9   53.6 

60.1  59. «  69.0 
64.1 
66.1 


67.4   55.7 


6&4 
52.5 


48.2 


44.8 


(«) 


44.2 
49.7 


49.5 
19.4 


64.4 


61.6 
63.7 


62.9 
47.6 


41.0 
46.8 
49.4 
46.8 
40.4 

46.2 
4&0 
50.4 
49.2 
4&6 
52.6 
69.6 
68.8 
55.9 


47.0 
47.0 
46.7 
49. 5  47. 6 


48.4 
60.7 
61.6 
6L2 

42.7 


48.2 


42.3 
46.7 
40.6 


6L8 
66.8 
51.1 
6L9 

44.9 
45.6 
(») 


47.8 

47.7 

I 

88.7, 


I 


42.8  37.0 


44.7. 
80.3 

3ai 

42. 7| 
46.3 


47.1  43.4 

41.2  38.0 


46.6 
48.7 
61.7 
40.7 
40.0 
62.6 
50.2 
63.0 
65.6; 


67.5 
61.1 
6&7 
67.1 
62.5 
56.0 
52.2 
68.2 

4&8 
46.1 
46.0 
48.8 
48.4 
40.0 
49.0 
49.7 

40.4 
89.2 
46.9 
40.7 
30.0 
44.4 
48.2 
43.9 
37.8 


40.0  43.7 
43.0,  45.5 
48.3!  49.8 

46.1  47.5 

45.5  47. 
40l6  50.7 
57.4   57.4 
51.0,  52.3 

53.6  55.3 


64.6  64.1 

5L  5,  60. 3 


47.3;  46.5 


89.51  38.4 
89.0  86.0 


(«) 


46.5 

48.1 


50.8 
21.9 


54.3 


64.1   64.71 

40.7  6L4: 

43.8  45.71 
.....|  43.8' 
45.4;  47. 4| 

37. 0  sa  o' 

85.51  34. 4| 

40.  ll  4L  1' 
30.4  4L0: 


40l8 
48.0 


43.6 
45.3 
43.8 


40.8 
42.9 
47.1 

47.4 
17.9 


42.1 

(') 

45.8 

47.9 

50.8 
20.7 


52.0 
64.4 


62.0  59.4 
6a  8  62.8 
62.0   58.0 

65.7  6L  8 

60.2  45.4 

66.8  6a  0 
63.41  60.8 


sao 

64.9 

61.2 
63.9 
(') 
62.7 

0) 
62.9 
6a  4 


51.7 
47.8 
42.2 
40.7, 
44.0; 

34.0 
30.3 
37.7 
86.2, 


51.9 
4a4 
42.5 
40.8 
44.6 

35.9 
32.5 
37.8 
87.4 


417 

44.8 

4a  2 

4a  8 


42.5 
42.9 
4a  9 
4a  1 

50.3 

las 


53.6 
54.8 

60.0 
6a6 
60.3 
61.6 

4a  3 
61.6 
6L3 


12"  57.  S 
12  6L2 
50.8 
12  67.  a 
12   53.8 

12  sao 

61  52.7 

12  sai 

12|  4a  4 
12  47.5 
47.1 
40.4 
4a  0 
51.0 
60.6 

4a  4 


3a  2  3a  1 

43. 0'  41.  5 
(•)  i  40.9 
4a  7  40. 2 
3a  5  38  1 
40.6  3a8 
40.5  40.5 
4a  4  4a  6 
4&  9  4a  8 
I 

4a  8  4a  5 
ia7|  ia3 
4a  6!  4a  7 

51.0.  51.2 
64. 8,  54. 6 

(')  I  (»)  ' 
OaS,  62.5 

5a  9  5a  6 

62. 3;  63.  1| 

(•)  ji')  ! 
6a6|  6a5 

5a  2  61.9 


41.2 
40.6^ 
47.2 
40.0 
41.2 
46.2 
49  0 
45.1 
39.6 

44.0 
4a  7 
4a  8 

4a  7 
4ai 

51.9 

5a» 

53.0 


12  56.4 
12   53.4 


4a  7 
43.  & 
41.8 

4a  6 

3a6 
3a2 
3a  4 
3aa 

40.3 

4a  6 
4a  & 

42.6 

3a8 

41.2 
41.2 
44.1 
47.7 

4a  8 

lai 

4a  2 
52.8 
64.6 


6  6a  6 

71  eaa 

5  59  8 

6a  8 


47.9 

6  6a2 

6a  a 


>  Eeooid  incomplete. 


'No  record. 
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Anuttal  and  mean  annual  temperature  (in  degrees  FakrenkHt)  at  iiatUme  of  the  Signal  Ser-' 
vice^  United  Statea  ^rmif— Continued. 


Stettont. 

1878. 

1874. 

187& 

18761 

1877. 

187& 

1S79. 

188a 

1881. 

1882L 

1888. 

1884. 

1 

1 

Soathein  PlateMi-Gcaft'd. 
Ontnt,  Tor^  Arts . . . . . - 

0 

o 

o 

o 

0 

0 

o 

63.2 
64.7 

0 

69.1 
60.6 

o 

60.8 
62.6 
60.7 
7L9 

49.2 
6L8 

60.0 
6L1 
49.8 

0 

58.6 
5L1 
61.8 
70.8 

46.8 
49.2 

4&6 
61.6 
4&6 
40.6 

48.9 
5L5 
51.5 

0 

60.0 
62.6 

?)•• 

(») 

60.8 
48.1 
46.8 

49.0 
5L7 
51.8 

sao 

6L5 
68.8 

54.7 

61.6 
6L2 

28.2 
44.8 

85.5 

0 

60.0 
50.8 
61.6 
70.4 

^. 

50.0 
49.4 
47.2 
45.4 

4ft4 
5L1 
(*) 

5L8 
60.8 
6a8 
55.8 

60.8 
60.7 

27.8 
44.8 

819 

6 
7 
4 
8 

4 
10 

6 
6 
5 
8 

7 
12 
6 

2 
6 

7 
12 

7 
12 

10 
3 

8 

o 
60.0 

PrefloottkArla 

62.8 

52.1 

ThoniMi.  OuBik  Alls .  t  t 

6L4 

Ynm^,  AiiB-....*T«.... 

7A0 

78.7 

72.0 

49.8 
61.9 

62.4 

.  .. 

n., 

60.0 

70.2 

72.0 

Middle  Plateaa: 

WinsfnniKMMk  If 6T 

49  6 

Salt  Lake  City,  TTtah  . . 

68.4 

5L2 

6L4 

53.  o'  ^^e 

6L1 

17or1heni  PlateanV 

Bo1b6  Citv.  Idaho 

6L4 

48.9 
49.5 
47.9 

60.8 

LewtotODTldalio 

60.4 

Dayton,  W  aafa 

... 

48.2 

46.2 

Kortfi  Pacific  Coast: 

Olympia,  Waah  • 

• 

60.8 
63.8 
68.1 

4ao 

62.4 
62.2 

47.7 
60.4 
60.6 

49.7 
52.2 
52.2 

49.2 

Portluid,  Orag 

52.6 

68.0 

68.8 

68.1 

68.0 

68.4 

Soaebnrs.  Orcff ........ 

6L9 

Middle  Paoiflo  Coast  t 
Cape  Mendocino,  Gal . . 

.... 

61  S 

Bed  BlnH  Cid. ..'. 

64.0 
61.3 
66L6 

60.7 

60.6 

25.6 

64.2 
60.8 
66.1 

60.6 
60.1 

26.4 

61.8 
67.2 

64.2 

58.4 
68.5 

28.2 

62.1 
69.2 
55.8 

61.1 
60.4 

28.8 

54.4 

60.1 
59.8 

26.1 
48.2 

62.4 

60L2 

San  Francisco,  Gal 

flonthPaoiflo  Coast: 

Los  Aneeles.  Cal 

6&0 

6ft.7 

66.6 

66.8 

67.8 

6&7 

60.6 

San  I)ieffo,Cal 

60.8 

09.6 

61.6 
ML2 

61.0 
84.8 

62.1 
26.2 

60.6 

Alaska  Stat&ns: 

Saint  Miohael*a,  Fort, 
Alaska 

26.1 

Sitka,  Alaska 

43.9 

Behriiu^Island,  Beh. 

85.7 

'  Bdoofd  inooBipllala. 
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APPENDIX    Z3. 


Mean  dailv  ramge  of  l«Mperatur9  (in  degrees  FakrenMt)  at  etatUme  ef  ike  Signal  Senieef 
UnUed  Staiee  Aimf^  for  each  month  tf  the  year  1884.  The  daily  range  ie  ike  d^ferenee 
Mwam  thehighmi  and  Unteet  iemperaiwre,  a$  reoorded  hy  eelf-regieUriing  ikermotnetere. 

(Tb0  metM  daily  U  obtained  by  dlrldlog  the  tmn  of  the  doily  by  the  number  of  doye  in  the  month.] 


# 


jrowBn^ond: 


Jloe#ort,Me  .. 


A  <»»i»uw»,  Me.. ...... 

Hoont  WooWngton, 


RI... 


Block: 

NewHoyen,(. 

"Sew  London,  Ckmn  . 
Ifiddle  Atlantio  Stiitee: 


Albony.N.Y. 
~    rYor  "'' 


New  York  City 

PhUodelpfaio,Pa.... 
AtlontioCity,^.^.. 
Bernent  City,  K.J. 

€«peM»y,K.J 

«ondyHook,K.J... 
Belnwore    Break' 

water,  Del 

Baltimore,  Md 

WaahingtonClty... 
Cwo  Henry,  Ya 

Sooth  Atlantio  Statee: 

ChartoUeiV.C 

HattenukK.C 

Kitty  Bawk,K.C... 

Kacon,Forl.K.C... 

SmithTilksV.C 

Wilmington,  N.  C . . . 

Charieeton.aC 

Angoata^Ga 

Savannah,  Oa 

Jaekaonville.  Fla  . . . 
Florida  Peniaanla : 

Cedar  KeyBLjIa 

Key  WeAFla 

8aDford,P1a 

Xaateni  O^  Statea : 

Atlanta.  Oa 

PeneaooliLVla 

ifobOe^Ala. 


Hontgomery.  Ala 
yickabarg,MiM. 


New  Orleana,  La. 
Weetem  Gulf  Btatea : 

ShrereportiLa 

Fort  Smith,  Ark 

Little  Book.  Ark 

GalToaton,  Tex 

Indianola,  Tex 

Paleetino.  Tex 

Bio  Grande  Yalley : 

BiownaTiUe,  Tex .... 

Rto  Grande  City.  Tex 


14.9 
10.1 

19.6 
lfi.7 
18.9 

ie.8 

13.8 

IflLS 
1&2 
13.4 
14.1 
14.0 
18.6 
12.4 

12.4 
18.9 
14.6 
16.1 
14.0 
1&7 
1^4 

16L8 
15i6 
14.6 
14.8 
16L7 
17.9 
16L2 
17.7 
16.9 

lao 

1&2 
9.2 
19.9 

18.1 
19.0 
1&4 

ia4 

17.9 
1&8 

ia2 

22L0 
16.7 
16.8 
17.8 
19.4 


14.8 
15w4 

2L4 
16.0 
14.6 
1(15 
14.8 

18.8 
14  5 
14.7 
11.9 
*]2.5 
12.7 
12.7 

13.9 
13.8 

laa 
ia7 

UL9 
17.8 
l&O 

l&l 
1&2 
17.6 
14.1 
14.2 
1&4 
15.0 
21.6 
16.9 
17.8 

12.5 
9.2 
1&6 

17.2 
15.7 
16.5 
19.7 
1&6 
16.2 


12.8 
1&5 

17.4 
i16l0 
12.4 
15.7 
14.0 

1L5 
1&8 
12.9 
12.6 

xP« 

11.8 

12.4 
12.8 
14.9 
15.8 
18.6 
17.8 
l&O 

17.4 
13w6 
16.8 
12.8 
13.0 

ia6 

14.0 

ia8 

l&l 
16.5 

12.2 
10.6 
1&9 

16.8 
18.8 
16.6 
l&l 
l&l 
14.1 


1&  6  I  20. 0 
20.2  I  22.1 
1&8  !  17.6 


11.9 
15.5 
19.9 


10.7 
18.4 
10l8 


19.6     1&9  I  17.6 

25.8  I  24.7  I  23.2 


ia4 

14.2 

12.5 
14.1 
1&9 
1&9 
15.8 

18.9 
l&O 
1&5 
14.2 
l&l 
12.8 
12.8 

10.9 
14.7 
l&l 
14.5 
1&9 
17.8 
14.9 

l&O 
11.6 
12.4 
l&O 
l&O 
17.5 
14.6 
1&8 
l&O 
1&5 

12.8 
1&4 
2&2 

1&3 
14.6 
l&O 
1&8 
1&8 
1&5 

2&8 
21.2 
17.6 
1&8 
18.8 
1&8 

1&6 
•28.8 


14.0 
1&8 

12.5 
1&7 
12.9 
l&O 
1&5 

l&l 
1&7 
17.9 
1&2 
14.9 
1&2 
li.8 

l&O 
1&9 
2&6 
1&4 
1&5 
19.6 
l&l 

1&6 
1L8 
1&2 
1&6 
1&8 
1&8 
18.2 
l&O 
1&6 
15.9 

12.3 
12.2 
2L0 

1&8 
1&8 
1&7 
1&9 
1&4 
12.5 

1&6 
22.8 
l&O 
1&6 
18,7 


I 


17.0 
1&3 

1&8 
2L8 
1&8 
2&8 
1&2 

20.0 
1&8 
21.5 
12.6 
1&9 
1&7 
143 

12.0 
17.4 
21.4 
146 
1&8 
1&8 
17.2 

1&9 

ia7 

l&l 

ia8 

1&9 
1&9 
11.9 
l&l 
l&O 
14  3 

1&4 
l&O 
1&4 

142 
l&l 
1&9 
17.0 
1&9 
11.8 

21.2 
2&6 
l&l 
10.8 
1&9 


17.5  :  1&8 

I 
17.2  I  17.0 
28.1  I  2&9  127.9 


141 
1&9 

1&8 
17.8 
1&9 
l&O 
1&8 

1&6 
1&6 
17.0 
141 
145 
11.8 
12.6 

1L9 
1&8 
1&7 
1&8 
140 
l&l 
l&O 

1&2 
&6 
1&9 
&1 
1L6 
141 
l&O 
17.0 
1&8 
147 

U.0 
11.0 
1&7 

14  2 
12.7 
l&l 
l&l 
l&l 
12.8 

2L9 
24.0 
20.8 
l&l 
1&5 
1&6 

l&l 


l&l 
14  5 

12.4 
1&8 
&4 
1&4 
1&5 

l&O 
146 
1&2 
11.4 
1L5 
1&8 
1L8 

&3 
14  5 
1&3 
12.0 
11.6 
l&O 
l&l 

l&l 
&1 
&7 
&6 
1L7 
140 
1&6 
17.4 
«1&8 
1&7 

1&8 
1&7 
17.8 

1&6 
149 
17.7 
1&4 
2a8 
1&7 

2L7 
2&1 
20.4 
1&8 
12.6 
21.1 

17.7 
2&0 


1&9 
1&5 

l&O 
1&5 
11.8 
2&2 
1&2 

1&5 
17.8 
1&2 
12.7 
1&9 
1L5 
l&l 

1&4 
17.9 
2J.7 
146 
1&2 
21.8 
1&8 

17.5 
1&4 
11.8 
&8 
1&3 
1&4 
1L6 
17.1 
1&6 
141 

1&4 
1&8 
17.2 

17.6 
l&O 
1&5 
20.9 
1&6 
l&O 

20.8 
2&9 
l&O 
&8 
10.2 
1&5 

l&l 
20.3 


12.5 
1&8 

1&2 
17.7 
12.2 
1&7 
ISLO 

17.8 
1&6 
1&7 
l&O 
1&9 
1&8 
1&5 

1&2 
1&9 
20.0 
14  5 
l&O 
21.4 
1&5 

1&8 
1&7 
1&9 
1L7 
l&l 
l&l 
1&6 
20.4 
14  9 
l&l 


l&O 
14  0 

l&O 
17.5 
14  4 
1&5 
1&8 

149 
1&2 
17.0 
17.8 
17.2 
l&O 
14  0 

1&4 
l&O 
1&8 
1&4 
l&O 
20.7 
1&8 

1&2 
1L5 
1&6 
1&8 
l&l 
1&5 
1&4 
2&8 
17.7 
1&4 


149  149 
7. 2  &  0 
1&8     2&1 


l&l 
14  7 
1&9 
21.7 
1&2 
l&l 


1&6 
1&2 
22.5 
24  0 
21.3 
14  5 


20.4  22.3 
248  ;«22.6 
1&5  ,  1&7 
l&O  I  11.4 
1&8  11.0 
1&2  <  1&5 

14  5  l&l 
17. 1  I  1&  4 


140 
1&8 

1&9 
l&l 
12.7 
l&O 
1&6 

14  7 
1&2 
l&O 
1&9 
14  8 
1&9 
1&7 

1L4 
12.5 
1&6 
14  6 
1&9 
1&6 
148 

1&6 
1&2 
140 
148 
l&O 
1&2 
140 
1&5 
17.0 
14  5 

11.5 

7.7 

20.2 

1&8 
l&l 
17.6 
1&7 
17.9 
1&7 

l&O 
17.1 
14  9 
145 
1&9 
20^8 

17.8 
1&5 


iaodaya. 


*20  days. 


■Koreoord.  •26  days.  *28dayB.  '27  days. 
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SUiOooB, 

H* 

{ 

1 

1 

1 

1 

i 

t 

5 

1 

1 

1 

1 

Ohio  VftUoy  and  Tcim«fr 

■ee: 

0 

o 

o 

o 

0 

o 

0 

0 

0 

0 

0 

0 

ChAttaaooM,  Tnm . . 
Knoxyllle,T?eim 

17.6 

16.7 

17.0 

17.5 

19.4 

l&O 

17.0 

17.9 

19.0 

ia8 

21.0 

17.8 

1&6 

16.0 

lae 

ia4 

2L0 

ia7 

ia8 

80.8 

22.0 

23.4 

2ai 

17. » 

Ifomphls,  Tenn 

l&S 

17.6 

16.0 

ia2 

17.9 

ia8 

1&8 

ia6 

17.1 

17.6 

lao 

1&» 

NaiihTl11e,Teim 

l&O 

16L0 

las 

17.8 

17.7 

ia4 

17.1 

la^ 

ia6 

20.0 

810 

laa 

Loii1sville,Ky 

1&6 

17.7 

14.8 

15.1 

17.4 

ia4 

las 

laS 

lao 

17.7 

17.2 

1&8 

IndianapMU,  Ind . . .  . 

.1&.8 

16.7 

i&i 

15.9 

17.2 

1&6 

17.1 

ia5 

17.0 

ia6 

las 

14.5 

Clnoiiinatl,Ohio 

lfi.1 

1&2 

12.7 

ia8* 

14.4 

14.2 

lao 

1&4 

14.7 

1&9 

las 

1&7 

Colambus,  Ohio 

1  lfi.5 

15.4 

14.4 

17.7 

18.4 

ia6 

lao 

ia9 

lao 

17.8 

17.5 

16,2 

Pittabnrg,  Pa 

17.5 

20.0 

ia6 

ia8 

28.9 

24.0 

2a  0 

2a2 

2a  0 

22.8 

19.8 

17.8 

Lower  LakMl 

1 

BniBiIo,N.T 

'14.6 

17.8 

14.4 

15.2 

lao 

17.4 

lai 

1&4 

14.2 

14.6 

lai 

U.7 

Oswego,  N.Y 

1  16.6 

16.1 

12.6 

12.0 

lao 

19L4 

i&i 

ia2 

ia8 

ia9 

1&5 

14.1 

Boehe8ter,N.Y 

1  14.6 

17.0 

ia8 

14.8 

lai 

80.1 

15.6 

19.2 

2a5  i  lao 

1&7 

1&8 

Brie,  Pa 

16.6 

17.8 

(') 

15.0 

ia5 

17.6 

14.0 

ia2 

l&O 

l&U 

14.8 

12.0 

Cleveland,  Ohio 

ie.6 

16.7 

14.9 

lai 

17.2 

17.1 

14.1 

17.1 

lao 

17.4 

1&9 

14.6 

Sandnakv.  Ohio 

Toledo,  Ohio 

14.0 

14.6 

12.8 

12L8 

17.6 

ia2 

1&4 

l&O 

14.8 

14.8 

ia7 

lag 

ia7 

14.2 

14.7 

15.1 

17.7 

ia4 

ia2 

17.1 

ia5 

17.6 

ia7 

lai 

Detroit,  Hich 

14.8 

16.1 

14.9 

lai 

ia8 

80.2 

ia8 

ia2 

ia4 

17.8 

14.8 

ia5 

Upper  Lakes: 

AJpena,Mlch 

Sscanaba,  Mich 

16.8 

15.4 

17.6 

14.9 

17.1 

lao 

17.9 

17.1 

lao 

ia6 

12.6 

lao 

12.9 

18.6 

19.4 

22.7 

ia5 

ia5 

ia2 

17.6 

16  8 

14.2 

1&2 

l&l 

Grand  Hayen,  Mioh 

15.2 

14.8 

15.0 

1&2 

14.8 

ia2 

125 

ia6 

14.4 

laa 

14.0 

11.6 

Mackinaw  Citj.Mich 
Marqaette,  Mioh.... 

16.7 

17.9 

19.0 

ia8 

lao 

lao 

14.7 

1&8 

lao 

ia7 

11.6 

]a6 

ao.5 

23.2 

22.9 

17.6 

lao 

23.0 

ia4 

lai 

17.7 

ia6 

1&6 

1&4 

Port  Huron,  Mich... 

16.0 

15.5 

14.5 

la  7  1  17. 8 

19.0 

17.5 

lao 

las 

17.6 

14.6 

ia4 

Chicago.  lU 

16.4 

15.1 

ia8 

12.8  1  15.6 

las  ,  ia8 

ia2 

ia6 

1&6 

1&6 

1&6 

MUwaiikoe,mB 

l&O 

16.3 

ia9 

12.4     17.5 

las  '  ia4 

14.9 

14.7 

1&8 

1&5 

14.8 

Dolnth,  Minn 

21.6 

17.6 

ia7 

ia4  1  17.6 

14.0 

U.1 

las 

12.4 

14.4 

1&7 

14.3 

Vnper  Mlasiaaippl  Val- 
^iaint Paul,  Minn.... 

• 

28.8 

22.8 

19.2 

ia4 

21.0 

20.1 

80.3 

ia9 

ia4 

lao 

17.4 

1&7 

LaCrosne.  Wis 

l&O 

17.3 

15.8 

ia8 

ia4 

15.0 

14.3 

1&4 

1&4 

14.7 

1&6 

12.8 

Davenport,  Iowa  — 

22.0 

22.5 

21.9 

2a  0 

21.7 

21.0 

21.0 

2\8 

lao 

l&O 

17.2 

14.0 

Des  Moines,  Iowa... 

20.4 

20.0 

17.2 

ia6 

21.3 

19.9 

20.3 

ia7 

ia3 

lao 

ia4 

13.8 

Dnbnmie,  Iowa 

Eeok  uk,  Iowa 

]&5 

lao 

ia8 

2L5 

21.8 

21.2 

22.1     21.2 

lan 

17.3 

ia5 

1&4 

16.9 

16.9 

16.2 

17.7 

ia6 

ia4 

la  8  •  20. 1 

ia4 

ia6 

17.8 

lai 

Cairo,  ni 

1&2 

15.6 

ia5 

14.4 

lai 

ia5 

l&O 

16.2 

1&2 

las 

ia5 

13.4 

Sprin^eld,  111 

1&8 

16.8 

15.6 

1&9 

laa 

17.4 

ia4 

17.9 

17.9 

ia7 

17.4 

14.5 

Saint  Loais.  Mo 

17.8 

18.7 

15.1 

lai 

17.0 

16i5 

1&4 

1&9 

l&O 

lao 

ia8 

15.0 

Missouri  VaUey: 

' 

Leavenworth,  Kans . 

17.7 

las 

ia6 

lai 

ia8 

19.5 

20.1 

17.2 

18  9 

21.3 

ia6 

13.9 

Omaha,  Nebr 

20.8 

21.6 

19.6 

17.8 

20.2 

20.1 

20.6 

17.5 

ia8 

2a  6 

2L1 

1&8 

Bennett,  Fort,  Dak . . 
Huron.  Dak 

26.6 

28.4 

22.4 

22.8 

2a7 

2ao 

24.1 

27.4 

2a9 

28.1 

31.0 

2a  2 

26.5 

25.0 

21.0 

20.2 

24.6 

24.1 

22.3 

24.2 

2&0 

24.6 

2&8 

lao 

Yankton,  Dak 

22.6 

20.7 

ia4 

17.0 

21.2 

2L9 

ia6 

19.7 

2a8 

22.8 

22.8 

1&8 

Bxtreme  Northwest: 

Moorbead,  Minn 

25.1 

22.9 

22.6 

lao 

24.4 

24.4 

22.3 

22. 6     20. 2 

2a  0 
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1&6 

iSaint  Vincent,  Minn. 

24.7 

22.6 

23.0 

19.2 

27.2 

25.1 

22.4 

2a5 

21.9 

2J.1 
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ia6 

Bismarck,  Dak    

22.1 

18.7 

19.4 

17.4 

23.1 

2a  4     22.0 

22.8 

20.2 

2a  2 

22.6 

l&l 

Bnford,  Fort,  Dak... 

23.7 

25.6 

2L2 

23.1 

«2a8 

29.8  '  2a3  <  81.4 

24.3 

27.5 

22.3 

17.5 

Tottcn,  Fort,  Dak 

•1:5.5;  24.1     24.8 

23.2 

2a6 

20.7 

ia7 

Northern  Slope: 

Assinaboine,  Fort, 

1 

Mont 

20.2 
20.4 

ia4 

21.4 

25.2 

las 

24.6 
*26.e 

2a  3 
3a5 

24.2 
29.5 

24. 0     20. 3 

2a  8 
•2ao 

25.6 
«27.8 

24.4 

2a7 

lai 

Benton,  Fort,  Mont.. 

»aa2 

34.4 

21.2 

Custer,  Fort,  Mont.. 

23.8 

19.7 

20.9 

2a  0 

2a9 

2a  9 

20.0 

32.6 

2a  0 

29.9 

27.8 

ia7 

Helena,  Mont 

14.7 

15.0 

15.0 

17.8 

21.6 

20.1 

20.5 

22.7 

ia5 

lao 

ia2 

14.0 

Maginnis.  Fort,  Mont. 
Poplar  River.  Mont  . 

17.1 

ia2 

15.7 

las 

22.8 

2L4 

21.9 

22.6. 

ia2 

2a  7 

2a  4 

13.6 

»22.7 

19.6 

0) 

20.7 

«2a4 

2a  1 

2&6 

32.5 

-25.3 

8a  8 

26.6 

lao 

Shaw,  Fort,  Mont . . . 

lao 

19.1 

21.3 

23.0 

2a  5 

25.1 

2&0 

80.1 

22.2 

24.2 

23.6 

17.2 

Deadwood.  Dak 

10.5 

20.1 

16.1 

14.2 

las- 

lao 

ia8 

lai 

ia4 

80.6 

lao 

17.7 

Cheyenne,  Wyo 

21.1 

20.0 

20.6 

22.5 

2a  1 

29.1 

2a6 

2ao 

80.0 

2a  6 

2&4 

2a4 

North  Platte.  Nebr.. 
Middle  Slope: 

Denver,  Colo 

28.8 

22.1 

19.6 

lae 

20.7 

21.7 

2L6 

20.7 

2a6 

2&0 

2a  5 

lao 

23.5 

21.4 

20.6 

21.1 

22.5 

24.8 

2a3 

28.8 

26.8 

2a7 

26.4 

2a  9 

Pike's  Peak,  Colo... 

12.4 

12.0 

11.4 

1L4 

lao 

ia7 

ia8 

n.8 

ia6 

11.6 

ia3 

ia3 

West  Las  Animas, 

Colo  :. 

82.6 

29.7 

32.1 

29.2 

29.1 

2a8 

32.1 

29.2 

84.0 

33.2 

84.6 

26  5 

Dodge  City,  Kans  ... 

26.0 

22.8 

25.7 

25.6 

28.1 

21.6 

22.1 

ia9 

2a6 

22  2 

241 

17.0 

•     ElUott.  Fort, Tex.... 

24.8 

2&8 

*47.4 

27.6 

24.6 

*22.5 

2&9 

21.8 

2&6 

2L8 

25.2 

ia5 

Southern  Slope: 

Concho,  Fort,  Tex... 

28.4 

26.4 

20.8 

2a  7 

25.7 

27.0 

29.8 

27.2 

2a8 

22.6 

22.3 

24.7 

>Becord  incomplete. 
•27  days. 


'  Made  a  station  of  the  second  order  June  9,  1884.     •  29  days. 
«  28  days.  •26  days. 


'23davs. 
•25  days. 
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Mean  daily  rwngt  of  Umperature  at  ttationa  of  the  Signal  Service^  ^c. —  Continued. 


StaUons. 


8oalli«ni  Sope-Ont'd. 

I>ftTte,Fort,  Tex  .... 

Stockton,  Fort,  Tez . 
Soothe  m  Plateaa: 

ElPaao,  Tex 

Apache,  ForL  Axis.. 

Gitmt,  Fort,  Toz  — 

Prescott,  Arix 

ThomM.  C«Dp,  Arts. 

Yuma,  Alls 

Middle  Plateao: 

Salt  LakeCity.  Utah. 
'  Northern  Plateau : 

Boia^  City,  Idaho 

Lewiston,  Idaho 

Dayton,  Waeh 

Spokane  Falla,Waah. 
North  Pacific  Coaat: 

Canby,  Fort,  Wash.. 

Olympia.  Wash 

Tatooah  Island,  Waah 

Portland,  Oreg 

Boaeburg,  Oreg 

Middle  Pacific  Coaat: 

Cape  Mendocino,  Cal . 

BedBliif^Cal 

Sacramento,  Cal 

San  Franciaco,  Cal. . . 
South  Pacific  Coaat: 

Los  Angeles,  Cal 

San  Diego,  Cal 

AlaakaStationa: 

Saint  Michael's,  Fort^ 
Alaska 

Sitka,  Alaska 

Unalashka,  Alaska . . 

Behring's  Island, 
Bebnng  Sea 


I 


2&.9 
97.6 

29.8 
80.1 
19.7 
24.7 
2&9 
2L9 

Uu2 

26.6 
18.8 
18.0 
•15.1 

8.4 
0.6 
6.2 
18.0 
1L3 

9.6 
16.6 
l&O 

ai 

21.6  I 
19.0 


15.6 
9.6 
9.2 

&6 


27.8 
27.8 

24.9 
24.6 
16.2 
20.0 
24.0 
18.8 

16.6 

17.5 
16.3 
1&8 
17.4 

11.6 
14.6 
6.7 
15.0 
17.1 

11.8 
1&6 

17.2 
10.8 

16.6 
14.4 


15.4 
12.0 
6.9 

&4 


25.8 
29.1 

29.1 
25.0 
18.3 
20.2 
25.8 
21.4 

1&6 

16.0 
19.0 
1&9 

lao 

10.2 
18.1 
9.1 
17.8 
1&2 

12.0 

17.7 

14.0 

9.8 

16.1 

12.6 


18.1 
9.8 
11.0 

8.5 


I 


25.7 
29.8 

82.4 
32.0 
20.7 
24.1 
8L2 
>2&8 

17.4 

10.5 
24.6 
24.8 
23.2 

11.0 
20.1 
8.9 
19.8 
17.6 

10.8 
19.4 
16.4 
10.4 

10.8 
13.3 


12.3 
14.0 
13.0 

0.1 


I 


29.9 
29.2 

86.4 
35.8 
20.9 

27.6 
35.0 
29.5 

19.5 

22.6 
80.4 
29.8 
28.5 

11.0 
26.2 
9.8 
24.9 
26.8 

11.0 
28.1 
10.8 
11.8 

1&4 

11.4 


12.2 
11.0 
11.9 

9.0 


27.0 
26.8 

86.8 
40.0 
122.8 
32.8 
8a3 
80.6 

22.6 

22.8 
2.^5 
26.7 
24.8 

0.6 
22.6 

0.1 
21.2 
20.6 

11.0 
22.4 
18.7 
0.0 

21.1 
13.7 


13.0 
11.4 
12.6 

0.8 


# 


27.8 
29.3 

32.6 
38.7 
22.3 
31.1 
33.0 
29.4 

25.6 

25.2 
2.5.3 
2&8 
25.0 

10.9 
22.6 
0.6 
10.1 
22.2 

0.0 
2&4 
25.2 
12.7 

28.8 
14.6 


0.3 
11.6 
12.8 

9.0 


26.6 
26.1 

28.9 
31.1 
22.6 
28.0 
28.6 
20.4 

23.3 

27.1 
32.5 
35.8 
31.1 

11.9 
28.4 

0.4 
24.2 

(•) 

11.8 


J 


23.4 
2L0 

26.0 
34.8 
2il 
20.4 
32.2 
26.0 

21.6 

10.7 
22.3 
24.4 
20.4 

0.5 
10.0 

7.7 
17.1 

(•) 

10.8 


29.6     25.8 

27.9 

ILO 


22.2 
2L0 

22.0 
28.6 

las 

27.2 
25.8 
26.0 

19.2 

20.7 
10.4 
21.8 
10.2 

10.3 
16.1 
7.0 
17.1 
20.0 


25.6 
21.0 

2a  6 

35.8 
22.0 
33.0 
31.5 
26.2 

ia7 

19.1 

ia2 

15.8 
M3.8 

as 

0.7 

7.2 

ia7 
la? 


I 


11.  8  11. 3 

^25.9  (  28.7 

26.0  1  22.C  22.0 

10.7  I  11.4  I    0.0 


27.0  25.7     2a.  1     25.2 

14.1  12.0  ■  14.6     18.1 


Its 

11.3 

as 

7.6 


0.5  I 

13.1  I 

11.2  I 


11.0 
10.9 
10.7 


la?     ao 


12.7 

a  4 

a4 

as 


25.6 
24.9 

24.5 
25.4 
20.2 

22.4 
24.8 

ia8 

lao 

lai 
las 
ia4 

15.0 

a? 

11.6 
7.6 
12.0 
14.5 

a  5 
ia4 

14.6 
7.9 

17.2 

ia7 


14.9 
11.0 

a9 
as 


122  days.     * 29  days.      * 21  days.     « 28  days.      •Seoord  incomplete.     'No  record.      '27  days. 
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A  PPENDIX    14 

Highest  temperature  (in  degreee  Fdhrei^heit),  and  year  in  uMok  it  oeowred,  at  etatione  of  the 

menoement  of  obeenwtione  at  eachf. 

[From  eelf-ragis- 


BtatioiiB. 

January. 

February. 

Ifaioh. 

ApiiL 

May. 

0 

Tear. 

0 

Year. 

e 

Year. 

0 

Year. 

0 

Year. 

New  England: 

Itaiitport,  M« - 

51 
68 

42 
00.6 

eo 

66 

48 
60 
68 

65 

60 
64 

67 

64 

61 

58 

6L4 
68 
66 
71 

58 
71 
78 

60 
72 

80 

70 
68 

73 

1874 

1876 

1874 

1876 
1880 

1888 
1884 

1884 
1876 

1880 

1876 
1876. 
1880 
1876 

1880 

1874 
1879. 
1880 
1874, 
1876 
1884 
1874 
1882 
1876 

1883 

1874. 
1876 
1876 

1882 
1876, 
1879 
1871 

1879, 
1880 
1884 

1876 

47 
58 
48 

64 

60 

64 

52 

47 
65 

62 

58 
09 

75 

71 

70 

59 

61 
71 
66 
78 

71 
78 
80 

71 
75 

81 

76.5 

71 

77 

1874, 
187? 
1880 

1888 

1880 
1880 

1884 
1883 

1884 
1880 

1880 

1880 
1874 

1874 

1880 

1880 

1880 

1888 
1874 
1880 
1874 

1888 
1874 
1880 

1888 
1874 

1871 

1883 

1884 
1880 

88 

65 

47 

72 
66 

55.3 
60 
58.2 
09 

64 

64 
72 

75 

72 

78 

65 

61 
67 
78 
76 

65 
79 
88 

72.2 
79 

81 

79 

69.8 

80 

1878 

1874 

1876 

1880 
1880 

1884 
1884 
1884 
1880 

1878 

1878 
1879 

1880 

1880 

1880 

1880 

1883 
1880 
1680 
1880 

1883 
1880 
1879 

1882 
1879 

1880 

1880 

1884 

1878, 
1880 

63 
78 
50 

85 

76 

62 
06 
60 
75 

74 

80 
81 

87 

79 

79 

76 

74 
77 
79 
84 

74 
90 
85 

79 
9L5 

92 

86 

75 
84 

1877 

1881 

1883 

1872 
1881 

1888 

1862 

1883. 
1884 
1880 

1880 

1881 
1872, 
1877 
1872 

1878 
1880 

1879 

1882 
1880 
1880 
1881 

1883 

1872 

1876, 
1878, 
1880. 
1881 
1881 
1878 

1871 

1880. 
1881 
1881 

1878, 
1880 

80 

94 

62 

97 
80 

78.3 
75 
70 
89 

89 

92 
94 

96 

89 

91 

81 

90.3 
93 
89 
95 

85.7 

96 

93 

88 

94 

98 

94.4 

88 

06 

1877 

1880 

1879. 
1880 
1880 
1880 

1881 

1883, 
1884 
1884 

1880 

1881 

1880 
1880 

1880 

1877, 
1880, 
1881 
1680 

1874. 
1880 
1884 
1880 
1880 
1881 

1884 
1880 

1875 

1881 
1877 

1880 

1881 
1881 
1880 

Portland,  Mft 

Mount  Wfuihlnflrtfin.  K.  H. ....... . 

Banton,  Mma 

Tfafttoher'n  Tnland.  Ham 

Bloflk  Inland,  R.  I , 

Point  Jndith  R.  I 

T^Avr  TTftvAn.  Conn  .......■^•■•■••../r 

New  Iiondon.  Conn 

Kiddle  AtlantioStiaee: 

Albany.N.Y 

New  rorkCity 

Phn«d<^lph1^,  P* 

AtVAirtlAOity.N.T 

Bftrnegat  City,  N.  J 

CmwlffAV.  N  J 

Little BKgHMbor.  N.J 

Sandy  HM>k,N.J 

Delaware  Breakwater,  Del 

Baltimore,  Md 

Ocean  City,  Md 

WfHihlngton City 

CaneHenrr.  Ya 

Ohinooteaffna  Va .  ... 

Lynonoorg,  va«. ........... X  .^.. 

Norfolk,  Ya 

Sonth  Atlantic  States: 

Charlotte.  N.  C 

Hatteraa,N.C 

Kitty  Hawk,  N.  C 
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APPENDIX    24. 

Signal  Senifidj  UMUd  States  Army,  fw  each  maiUh  amd  ikeyear.   (CompOedfrom  the  ook- 
toamdimehMagDeeember,l&di.) 

twing  thermometen.! 


June. 

July. 

Angnat. 
» 

September. 

October. 

Kovember. 

December. 

Highest 
on  record. 

o 

Year. 

• 

y«r. 

o 

Year. 

o 

Year. 

o 

Year. 

e 

Year. 

e 

Year. 

o 

Year. 

82 

1884 

86 

1878, 
1880 

88 

1880 

82.8 

1884 

80 

1870 

64 

1882 

54 

1877 

88 

1880 

M 

1878 

07 

1876 

05 

1876 

84.5 

1881 

83 

1870. 
1881 
1871 

66 

1882 

60 

1884 

07 

1876 

71 

1878 

72 

1881 

74 

1872 

65 

1880 

60 

47.8 

1881 

43 

1884 

74 

1881 

98 

1874 

101 

1880 

06.8 

1881 

10L5 

1881 

00 

1881 

75 

1876 

66 

1881 

101.5 

1881 

87.7 

188A 

88iO 

1888 

85 

1876, 
1870t 

05 

1881 

81 

1878 

66 

1882 

67.4 

1881 

05 

1 

1881 

82.8 

1884 

88 

1881. 
188? 
1882 

82 

1880 
1882 

86L5 

1881 

7&4 

1881 

70 

1881 

60 

1884 

86.5 

1881 

01 

1884 

80 

01 

1882 

80 

1882 

79 

1884 

73 

1882 

50 

1884 

81 

1884 

78 

1883 

84 

1888 

82 

1888 

80 

1884 

72 

1884 

70 

1882 

68 

1884 

84 

188S 

02 

1880, 
1884 

05 

1876 

00 

1878, 
1876, 
1881, 
1884 

100 

1881 

86 

1881 

7L6 

1882 

62 

1875 

100 

1881 

80 

1880 

08 

1876, 
1878 

00 

1878 

02 

1881 

88.7 

1870 

72 

1882 

60.5 

1870 

03 

1876, 
1878 

08 

1874 

04 

1883 

06 

1876 

06 

1881 

84 

1881 

70 

1876 

63 

1881 

06 

1881 

05 

1875 

00 

1876 

06 

1881 

100.2 

1881 

8&8 

1881 

74 

1882 

66.2 

1881 

100.2 

1881 

07 

1874 

100 

1876 

00 

1881 

101.5 

1881 

87 

1870, 
1881 
1881, 

77 

1870 

70 

1873 

10L5 

lf81 

08 

JSi' 

00 

1880 

0L8 

1881 

04 

1880 

88 

72 

1882 

64 

1877 

00 

1880 

1880^ 

1884 

1881 

06l8 

1882 

06 

1870 

06 

1874 

06 

1881 

82.5 

1881 

73 

1870 

63 

1875 

06 

l^: 

80 

US- 

01 

1872 

88 

1878, 
18n 

87 

1880 

85.7 

1884 

00 

1879, 
1884 

62 

1881 

01 

1872 

06 

1882 

00 

1882 

08 

1882 

06 

1882 

81.6 

1884 

•75 

1882 

50.4 

1884 

00 

188^ 

07 

1874 

100 

1876 

06.2 

1881 

101 

1881 

87 

1881 

73 

1881 

68.5 

1881 

101 

lt^81 

80 

1880 

01 

1880 

09 

1881 

03 

1881 

84 

1881 

78 

1881 

60 

1881 

03 

1881 

97.5 

1074 

00 

1876, 
1870. 
1880 

08 

1881 

101 

1881 

80 

1870, 
1881 

78 

1870 

71 

1881 

101 

1881 

80 

1883 

88 

1884 

80 

1882 

85.6 

1884 

88.0 

1884 

68 

1884 

61 

1884 

80 

1882, 
1883 
.1881 

1015 

1874 

102 

1870 

101 

1881 

104.8 

1881 

02.3 

1881 

80 

1870 

78 

1873 

104.3 

08 

1874 

101 

1875, 
187? 

108 

1881 

04 

1875, 
18n. 
1881 

80 

1870, 
1881, 
1888 

81 

1876. 
1870, 
1883 

76 

1875 

103 

1881 

08 

1880 

04.5 

1884 

01 

1881 

87.8 

1884 

812 

1884 

70 

1882 

64 

1881 

04.5 

1884 

97 

1874 

10L8 

1881 

100 

1881 

0&8 

1881 

01.3 

1884 

8a2 

1882 

73 

1873 

101.8 

1881 

108 

1874 

102.5 

1876 

00 

1881 

06 

1880 

80 

1881. 
1884 

80 

1870 

73 

1873, 
1874, 

102.5 

187& 

1875. 

1870 

97 

1881 

101 

1879 

100.5 

1881 

04 

1881 

01.0 

1884 

80 

1870 

71 

1884 

101 

1871V 

01 

1882 

02 

1881 

02 

1881, 
1883 

00 

1881 

00 

1881 

70 

1882 

71 

1884 

02 

1881. 
1883 

80 

1880 

100 

1876 

00 

1»81 

06 

1880 

00 

1881 

70 

1870 

73 

1875, 
1878 

100 

1878 
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Highest  temperature  {in  degrees  Fahrenheit) ,  and  year  in  wMeh  it  ocomrredf  at  stations  of 


Stations. 


SoQth  Atlaatlo  Statea-Coot'd: 
MaooD,  Fort,  N.  C 

New  Biver  Inlet.  B^.C 

Soott'aHilLK.C 

HmithylUe^.C 

Wilmington,  N.C 

€faarleatoB,&C 

AugnatakGa : 

^vannah,(3a 

JacksonTillet  ISa 

Florida  Peninsola : 

Cedar  Keya,  Fla 

Key  wAt,na 

8anford.Fla , 

Eastern  Gnlf  States : 

Atlanta,  Ga 

Pensaoola«  Fla 

Motile,  Ala 

Montgomery,  Ala 

Vicltsbarg,  MlHs 

Vew  Orleans,  La 

Western  Gnlf  States: 

Shreveport,  La 

Fort  Smith,  Ark 

Little  Rock,  Ark 

Galveston,  Tex , 

Indianola,  Tex 

Palestine,  Tex 

Bio  Grande  Valley: 

Brownsville,  Tex 

Bio  Grande  City,  Tex 

Ohio  Valley  and  Tennessee: 

Cbattitnooga,  Tenn 

Knoxville,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 

LonisviUOfKy 

Indianapolis,  Ind 


January. 


o      Year. 


60 

78 
77 

80 
70 
80 


77 

00 

86 

78 

78.6 
78 

7&5 

80 
78 


78 


6a6 

78 


75 


80 


76.6 
88 


73 


74 


1888 
1884 
1876 
1870 

1870 

1870 

1870 

1875, 
1876, 
1677, 
1870 

1880 

1877 


1879, 
1882 


1882 


1870 
1870 


1876, 
1880 
1884 
1880 


1876, 
1880, 
1882 
1880 


1884 
1876 


1870 


1870 
1876 

1876, 
1880 

1870 

1876 
1876 


Febioary. 


o  Year. 


70 

71 
78 
72 
81 

78 


80 
88 

70 
87 
86 
74.5 

7^3 

78 

8L2 

83.1 
80 

80.6 

78.4 
77 

75 

80 

78 
85 

02 


70 


1882 

1884 

1883 
1880 
1880 

1876, 
1880, 
1882 
1883 


1876, 
1880, 
1888 
1876, 
1888 


1S8S 
1874 


1883 


1883 


1876 

1883 
1882 


1882, 
1884 


1875, 
1880 


1882 

1876 


1882, 
1884 

1880 
1871 

1883 


77.4  1883 


77.5,  1883  , 

72   1883  * 


March. 


o   Year. 


70.7 

75 
80.8 
75 
84 

85 


87 


82 
80 
88.6 
81 

82.7 

85 

86.8 

85 
84 

00 

82.8 
83 

85 

OO 

84 
02.3 

08.2 


82.5 
83 


85 


81.7 


7.0 
77 


April. 


o   Year. 


1884   74. 3 


1884 

1884 
1884 
1878 

1882 


1882 
1882 
1882 

1882 

1878, 

1874 
1884 

1882 

1884 
1870 


1878, 
1880 
1870 


1884 
1882 

1870 

1870 

1882 
1884 

1884 


1882 
1882 


1870 


1879 
1875 


88.0 
85.5 
85.6 
00 

87 


01 
01.6 


87.2 
00 


00 


00 


88.5 
94 


87.5 
07 


109 


00 


88.5 
86.8 


1884 

1884 
1884 
1884 
1880 

1880 


1880 

1873 

1874, 
1880 

1880 

1881 

1884 

1880 

1883 
1881, 
1883 
1880 

1881 
1882 

1880, 
1882 
1883 
1880 

1878 

1877 


1878, 
1870 


1878 

1880 
1872 

1882 

1872 
1883 


May. 


o   Year. 


01 

86.1 
84.5 
00 
05 

94 
100 
08 

oa5 

01 
03.2 

04.7 
01 

93 

98 


93.3 
91 


00 
00 


112 

93 
04 

96 

03 
98 


1881 

1884 

1881 
1878 

1878 
1878 
1878 

1878 


1R80, 
1881 
1881 

1884 

1879 

1881  I 
1878 

1875 


1874, 
1877 

.1877 


1875 


1883 
1880 


1875, 
1877 


1879 


1888 
1877 


1870 

1879 
1877 

1870 

1874.1 

1879 

I  1874. 
1  188L 
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tk0  Signal  ServinBf  United  Statet  Artny^  for  each  month  and  the  jfear,  ^o.— Continued. 


June. 

July. 

Angnet. 

September. 

October. 

NoTember. 

»-«"«'•  |.?ii^'orri 

0 

Year. 

o 

Year. 

o 

Year. 

0 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Tear. 

88 

1881 

88.5 

1883 

01 

1888 

87 

1881 

87 

1881 

78 

1882 

60 

1881 

01 

1881, 
1883 

80 

1883 

84 

1883 

04 

1883 

88 

1883 

08.1 

1884 

77.2 

1883 

72 

1884 

04 

1883 

83 

IMRI 

luO 

1883 

06 

1863 

02 

1882 

00 

1883 

81.1 

1883 

73 

1884 

100 

1883 

87 

IfrH) 

lOU 

1870 

07.5  1870 

03 

1870 

88.5 

1884 

78 

1877 

71 

1875 

100 

1870 

100 

1880 

lOJ 

1870 

00   1878 

06 

1872 

02.5 

1884 

83 

1877. 
1879 

78 

187« 

103 

li>70 

100 

i8n, 

104 

1870 

07.5  1881 

84 

1876 

08 

1883 

82 

1870 

76 

1881 

104 

1870 

lb8u 

101.8 

1881 

105 

1878 

105 

1878 

07 

1875 

03.5 

1884 

84 

1870 

77 

1874, 
1875, 
1880 

105 

1878 

100 

1880 

105 

1878 

100 

1878 

06 

1876, 
lb77 

02 

1884 

82 

1875 

80 

1875 

105 

1870 

160.6 

1880 

104 

1870 

100 

1874 

08 

1875 

02 

1883 

84 

1875, 
lb77 

81 

1875 

104 

1870 

M 

1880 

84 

1880, 
1881 

06 

1883 

04 

1881 

80 

1881. 
1884 

81 

1881. 
1882 

78 

1881 

06 

1883 

85.5 

1881 

87 

1880 

05.4 

1881 

05 

1872 

02 

1876 

01 

1876 

68 

1876 

07 

1880 

88 

1888 

60.4 

1888 

0.0 

1883 

04.8 

1884 

04 

1884 

8Su5 

1884 

84.6 

1884 

00.4 

1883 

84.8 

U81 

87.5 

1881 

0&2 

1881 

00.5 

1881 

00.8 

1884 

80.5 

1882 

71 

1870 

07.5 

1881 

87 

1881 

07.2 

1^ 

04 

1884 

03.5 

1884 

05.2 

1884 

8L3 

1882 

76 

1880 

07.2 

1884 

1€0 

1877, 
18f(2 

101 

iSH 

100 

1874 

00 

1881 

0J.4 

m 

82 

1882 

7&8 

1884 

101 

1883 

105.5 

188L 

106.8 

1881 

103 

1874 

07 

1-75, 
lh77, 

188* 

06.1 

1884 

83 

1870. 
188J 

77.1 

1884 

106.0 

1881 

101 

1881 

100 

1878. 
1881 

100 

1878 

08 

18cil 

08.7 

1884 

84.5 

1882 

70 

1873, 
1875 

101 

1881 

87 

1881 

86 

1877 

oa5 

1877 

02.3 

1884 

00 

1884 

82 

1879. 
188J 

78 

1871, 
18  h, 
1879. 
lh8U 

07 

1881 

104 

1875 

107 

1875 

10.3 

1881 

101 

1881 

0,5 

1883 

86 

1882 

78 

1875 

lt«7 

1875 

101 

1R82 

104.  ."i 

1W<4 

163.7 

1884 

o».o 

1884 

04.6 

1884 

86 

18m2 

78.1 

I'^S'I 

104. 5 

1884 

88 

lb6i 

101.8 

1884 

m 

1681 

07 

1861 

00  ^ 

■  881. 
188;«. 
1884 

83 

1882 

74 

18*<0, 
l^i 

102 

1681 

87 

1875 

07 

1875 

08.5 

1874 

01 

1875. 
1^7li 

87.2 

ItM 

82 

187\ 
1^76 

75 

1870. 
188:i 

08.5 

1874 

88 

1878 

06 

1872, 
1870. 
I87>#, 

100 

1877 

06 

1877 

03 

1877 

87.8 

1882 

70 

l«7ii 

100 

1874, 
1877 

86 

1882 

oa2 

1884 

07.9 

1884 

05.5 

1883 

04 

1883 

86 

1882 

76.2 

1884 

98.2 

1884 

102 

1878 

OH 

1877, 
1883 

101 

1877 
18»3 

06 

1877, 
1»78, 
1870, 
IH/'S. 
1H44 

o:> 

1877 

80 

1882 

83 

187.\ 
1884) 

102 

1878 

108 

1888 

110 

1884 

112 

1877 

107 

18.7 

105 

1877 

02.7:  1883 

88 

1880 

112 

1877, 

18.0 

85 

18fil 

101 

1«7» 

100.5 

1881 

06 

1881 

00.8 

1884 

78 

1882 

72 

1870 

101 

187D 

66 

1^80 

lUO 

1870 

100 

lAHl 

07.1 

1881 

04 

18M 

tt».5  lh81 

76 

1874 

liiO 

1879t 

1881 

100 

1881 

00 

1875. 
1878. 
1H81 

102 

1881 

08 

1881 

02 

18-« 

l'-84 

82 

1879 

74 

1875 

102 

1881 

88 

1874 

10L2 

1881 

104 

1874 

06.2 

1881 

01.9 

1884 

80.6 

1882 

75 

1874 

104 

1874 

100 

1»^4 

102 

1874 

104.6 

18H1 

90 

1881 

90 

1884 

78 

1879 

74 

187.'» 

104.6 

1881 

86 

1874 

10 

101 

048s 

188  L 
31G— 

lui 

—7 

1881 

04.5 

188L 

87 

18^4 

75 

1879 

68 

1875 

101 

1881 
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HigheBt  temperaUire  (iff  degrte»  Fiiktenkeit)^  and  year  in  which  it  occurred,  at  stationB  of 


Stotloiia. 

Jannaiy. 

Febmary. 

Mansh. 

ApriL 

May. 

0 

Year. 

o 

Year. 

e 

Year. 

0 

Year. 

o 

Year. 

Ohio  Valley  and  TenneMee— Cont'd. 
Cinohmatl,  Ohio 

00 

04 

76 

69.5 
64 

69 

78 

70 

64 

06 

66 

62 
45 

67 

89.8 

66 

64 

66 

60 

51 

48 

60 

00 

63 
62 

64 

70 

64 

72 

66 

62 

55 

45.5 
55 

67 

48 

86.3 

40 

47 

1876 

1880 
1874 

1874 
1874 

1874 

1876 

1874 

1880 

1873, 
1876 
1876 

1876, 
1880 
1870 

1880 

1884 
1880 
1876 

1876 

1871 

1877 

1870 

1874 

.1874 

1880 
1874 

1874 

1876, 
1880 

1880 

1880 

1876 

1870. 
1880 
1882 

1882 
1876. 
1882 
1880 

1884 
1884 
1880 

1880 

78 

72 
76.5 

68.8 
61 

63 

70 

72 

70 

65 

64.3 

58 

52 

58 

43 
00 
60 

68 

60 

57 

50 

05 

66.7 

68 
67.2 

60 

74 

72 

78.2 

78 

00 

03 

67.2 
67 

68 

48 
42 
60 

67 

1888 

1888 
1883 

1883 
1880 

1875 

1883 

1883 

1883 

1883 

1884 

1880 

1877 

1880 

1888 
1877 
1880 

1876, 
1880 
1882 

1877 

1880 

1882 

1882 

1880 
1882 

1882 

1888 

1882 

1882 

1876 

1880 

1882 

1882 
1882 

1876 

1882 
1882 
1877. 
1882 
1882 

77 

71 
80 

72 
67 

60 

78 
76 
70 
75 
76 

66 

57 

71 

62.2 

70 

73 

73 

70 

02 

08 

72 

74 

80 
75 

80 

^ 

78 
82 
84 
82 

78 

74.8 
76 

87 

58 

40 
72 

70 

1875 

1870 
1876 

1875 
1871 

1875 

1875 

1875 

1878, 
1878 
li>75 

1875 

1870 

1870 

1878 

1884 
1878 
1875 

1875 

1878 

1878, 
1870 

1870 

1875 

1875 

1880 
1875 

1875 

1870 

1882, 
I88:i 
1870 

1870 

1870 

1882 

1882 
1888 

1879 

1884 
Iftsl 
1878 

1870. 
1882 

85 

86 
88 

82.6 
78 

88.5 

86 

86 
80 
85 
7&5 

76 
65 
80 

00.1 

81 
8L4 

88 

82 

75 

82 

83 

81 

80 
84 

85 

80 

85 

87.5 

80 

80 

86 

81.2 
08 

80 

74 
78 
80 

02 

1872, 
1878 
1883 
1878 

1P88 
1872. 
1864 
1883 

1883 

1872, 
1883 
1878 

1872 

1888 

1881 

1875, 
1H80 
Ito 

1884 
1877 
1888 

1878 

1871 

1881 

1870, 
1882 
1870 

1870 

1883 
1870 

1888 

U72 

1883 
1888 

1880 

1880 

1882 

1882 
1884 

1874 

1888 

1881 
1881 

1881 

04 

02 

06 

87 
04 

00 

01 

02 

02 

05 

00.5 

01 
88 

86 

70.5 
02 

88 

80 

00 

01 

94 

06 

00 

93 
94 

92 

92 

88 
08 

94 

92 

92 

83 
101 

94 

88 

85.1 

92 

95 

1874, 
1875 
1881 
1881 

1870 
1879 

187» 

1879 

1879 

1879 

1871 

1881 

1874 

1881 

1877 

1888 
1879 
1881 

1874 

1874 

1874 

1874 

1874 

1874 

1880 
1874 

1874 

1874 

1881 

1874 

1874. 
1H75 
1880 

1881 

1884 
1874 

1880 

1881 
1884 
1880 

1880 

ColnmbnA.  Ohio 

Pittsburg,'?* 

Lower  Lakes  x 

Bafhio.  K.  Y 

OswegOt  N.  Y 

Bodhester,  K.  Y 

Krie,  Pa.. 

ClflTAland,  Ohio 

Sandasky,  Ohio 

Toledo,  Ohio 

Detroit,  Mioh 

Upper  Lakes: 

^Dena.  Mioh 

KiMfan»ba,  MIoh 

Grand  Haven,  Mioh  i 

Mackinaw  CHy,  Hioh 

MarauettOu  MIoh 

Port  Huron. Mioh ..- 

GhicaffO.  HI . .  -r ... 

Milwavkee,  Wf* 

PalYith,Mtnn  -- --- 

''"SLJK'iSlI'!'!^! 

La  Croflfie.  Wia. 

BaTenportilowa 

Dee  Moines, Towa trr- 

Dabuqne^Iowa 

Eeoknk,Iowa... 

Calro,IU 

Spilnsfleld,  HI 

Raint  T#5^k,  Mo - 

Missoari  Valley: 

Leavenworth  y^pt 

Omaha,  Nebr 

Bennettb  FortL  Dak , 

ITnrnn  Dak      .. - 

Solly  Fort,Dak 

Yankton  Dak  --.- 

Xzlreme  Northwest: 

Moorhead,Mlnn  

flqint  VlnrAfit.  liTInn   .  _    

Bnfonl  Fort  Dak ...r 
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}  Signal  Serviee,  UniM  Stain  Army,  far  each  m<mtk  and  the  year,  ^o.— Continued. 


,«-. 

July. 

Aofut 

September. 

Ooteber. 

Norember. 

December. 

Highest 
onreoonL 

o 

TMtt 

o 

Year. 

o 

Ymt. 

o 

Yeer. 

o 

Tear. 

o 

Yetr. 

o 

Yew. 

o 

Year. 

9&6 

1674 

108.6 

1881 

101 

1881 

96 

1881 

87.7 

1864 

75 

1879 

72 

1875 

108.5 

1881 

98 

96 

1879 
/1674 

108 
102.7 

1681 
1861 

98 
99.8 

1881 
1881 

98 
10L6 

1881 
1881 

87 
91.1 

1884 
1884 

74 
79 

1879 
1876 

68 
09 

1881 
1873, 
1876. 
1880 

108 
102.7 

1881 
1881 

92 
96 

1876 
1676 

90 
100 

1878 
1876 

9a8 
97.6 

1881 
1888 

8ai 

98.4 

1884 
1881 

88 

84 

1879 
1877 

68.8 
71 

1881 
1876 

62 
65 

1876 
1876 

92 

100 

1878 
1878 

9* 
91 

1876 

1674, 
1676 
1674 

90 

94 

1881 
1878 

96 

98 

1874, 
1881 
1881 

98 
98 

1881 
1881 

87 
86 

1879 
1879 

71 
78 

1876, 
1879 
1883 

70 
68 

1875 
1875 

98 
94 

1881 
1878 

96 

90 

1878 

9&7 

1881 

98 

1881 

87 

1879 

72.5 

1882 

68 

1876 

98.7 

1881 

92 

1680 

96 

1879 

98 

1881 

9S.8 

1881 

87 

1879 

75 

1879 

68 

1879 

98 

1881 

99 

1873 

97 

1872; 
1874 
1878 

97 

1881 

96 

1881 

88 

1872 

72 

1876. 
1882 
1879. 
1882 

66 

1876 

99 

1873 

98 

1874 

100 

9&8 

1881 

97 

1874 

86 

1879. 
1884 

68 

65 

1&76 

100 

1878 

97 

68 

68 

8L4 

95 

80 

1874 

1874. 
1881 
1874 

1884 
1879 
1878, 
1879 

im 

1872, 
187? 

1868 

97 
98 

90 

60.2 
100 
95 

1876 

1878 
1878 

1688 

1878 
1876 

92 

89 

92 

8814 

66 

96.5 

1878 

1876, 
1878 
1881 

1884 
1879 
1881 

98 

84 

86 

8&9 

97 

97 

1884 

1860 

1878, 
1881 
1864 
1874 
1881 

84 

77.6 

80 

87 
86 

1884 

1884 

1879 

1884 
1879 
1879 

68 

62.6 

09 

66 

67.6 

1874 

1864 

1874 

1882 
1874 
1882 

66 

48 
61 

50 
65 

1875 

1875 

18n 

1883 
1875 
1875 

97 

92 

92 

89.4 
100 
97 

1874, 
1876 
1874. 
1878 
1881 

1884 
1878 
1881 

98 
94 

98.2 

90 
96 

99 

1874 

1671, 
1874 
1878 
1888 

96 
96 

96 

1874 
1874 

1881 

98.9 
94 

90 

1881 

1872, 
1874 

1874 

84 
88.1 

78 

1879 
1884 

1879 

72 
70 

65 

1874, 
1882 
1874, 
1882 

1874 

68 

68 

51 

1876 

i8n 

1888 

90 
98 

99 

1874 
1874 

1888 

94 

1874 

100 

1888 

98 

1880 

94 

1878 

87 

1879 

72 

1874 

56 

i8n 

100 

1888 

98 

1874 

101 

1874 

96 

1874, 
1881 
1881 

1881 
1681 

1878 

98 

1878 

84 

1879, 
1884 
1879 

1684 
1879 

1879 

70 

1874 

60 

i8n 

101 

1874 

98 

9&5 

98 

86 

1874 

1881 
1874 

1878 

98 

98.5 
101 

100 

1874 

1681 
1874 

1874 

96.8 

108 
97.8 

102 

94 

96 
94.2 

97 

1881 

1881 
1881 

1881 

85 

8Sl8 
86 

87 

71 

71 
09 

74 

1874. 
1879 
1882 
1874. 
1879 
1874, 
1882 
1882 

68 

67 
64 

68 

i8n 

1883 

i8n 

1875 

98 

108 
101 

102 

1874 

1881 
1874 

1878 

96 

1872 

99 

1874, 
1881 

1879 

108 

1881 

97 

1881 

88 

1872, 
1881^ 
1884 
1879 

80.5 

72 

1876 

108 

1881 

94 

1881 

101.6 

00.5 

1881 

94.7 

1881 

88 

76 

1879 

64 

1888 

101.5 

1879 

99 

1881 

104 

1681 

10&4 

1881 

10L6 

1881 

90 

1879 

88 

1879 

74 

1875 

106.4 

1881 

99 

1876 

104 

1874 

107 

1874 

101 

1882 

80 

1871. 
1874 
1879 

77 

1874 

72 

1875 

107 

1874 

96 

1861 

106 

1874 

106 

1874 

9&8 

1881 

87 

74 

1874 

66 

1875 

105 

1874 

98 

94.1 
111 

97 

1881 

1888 

1874, 
1876 
1876 

101 

99.2 
106 

108 

1881 

1883 
1674 

1688 

104 

90.6 
107. 

108 

1881, 
1882 
18bl 
1876. 
1881 
1873 

95 

95.9 
107 

100 

1882, 
1863 
1884 
1874 

1881 

90 

8L8 
88.3 

89 

1880 

1884 

1884 

1879 

69.8 

66.9 
70 

76 

1884 

1884 
1883 

1876 

62 

58 
65 

62 

1881 

1881 
1875 

1875 

104 

09.2 
111 

108 

1881, 
1882 
1888 

1S& 

100.8 
98 
99 

1683 
1663 
1668 

95.1 
93 
102 

1881 
18«3 
1881 

03.6  1882 
90  i  1882 
1U6  ,  1876 

88 

86 
04 

1882 
1888 
1882 

77.7 

77 

88 

1884 
1880 
1879 

56.8 

68.7 
67 

1884 
1884 
1876 

65 

44.8 
60 

1883 

1884 
1881 

100.8 
98 
105 

1888 

1888 
1876 

107 

1668 

104 

1881 

"" 

1882 

100 

1882 

95 

1879 

62 

1879 

56.8 

1884 

107 

1883, 
1888 
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100  REPOET   OP   THE    CHIEF   SIGNAL   OFFICER. 

Highest  temperature  (in  degrees  Fahieuheit),  and  year  in  wkieh  it  ooeurredf  at  etatione 


Stations. 


If ortbern  Slope: 

AsHiiwbotiin,  Fort,  Moot.. 

BentnD,  Fort,  Muot 

C  luter,  Fort,  Moot 

Helena,  Kont 

MafKlnniA,  Fort,  Mont 

8baw,  Fort^Mout 

Deadwood,  Dak 

Gbeyenne,  Wyo 

North  Platto,  Kebr 

Hidtlle  tilo[ie: 

Denver,  Colo 

Pike's  Peak.  Colo 

West  Las  Animas,  Colo. . . . 

Do<lj;e  City,  Kans 

Bono,  Fort,  Ind.  T 

Elliott.  Fort,  Tex 

Sonthem  S1op«>: 

Sill,  Fort,  lud.  T 

Concho,  Fort,  Tex 

Davis,  Fort,  Tex 

Stuoikton,  Fort,  Tex 

Southern  Plateau: 

Sauta  Fe,  X.  Mex    

El  Pjuio,  I'ex 

Apaobe,  Fort,  Aria 

Graut,Fort,  Aris '.... 

Pocenix,  Aiix 

Pi-eHcott,  Aris 

S;iu  Cat-Uis  Afsency,  Aris. 
Thomas,  Camp,  Arix 

Verde,  Fort,  Ariz 

Wickenbiiij;,  Arix , 

Yuma,  Ariz 

•  Middle  Platenn: 

Wiuuemuoca.  Nov , 

Salt  Lake  City,  Utah 

Northern  Plateau: 

Buis6  City,  Idaho 

Ccenr  d'Alene,  Fort,  Idaho. 
lii'wiHiou,  Id  iho , 

l>H>tOU,  WUHh       , 

Fpokaiie  Falls.  ^Va8h 

North  PaciHc  Coaat: 

Can  by.  Fort,  Wash , 

Olympia,  Wash 

Portland,  Oreg 

Bosebnrg,  Oreg 


Jannary. 


o     Year. 


51.2 


4&1 
61 


68 

70 

87 

80 

68.2 

70 

72 
81 

75 

78 

77 
82 

7« 
74 

67 

77 

86.7 
71 
72 
70 


1882 
189U 
UliSO 


1884 


1884 

1884 


1883 
1880 


57 


1880 

1882 

1870 

1884 

1876 

188* 
18dO 

1880 

1870 

18d0 
1880 


1879 
18^U, 
lb8l 
lHf<l. 
18  >2 
167U 

If^ 
li^8J 

lb8l 

1870 
18r» 
1870 


1878 


54  1870 

61.5  1884 

60    I  lf»84 

50  18M 

01  18  0 

60.0  1884 


1P8I 
18M 


50.2   1881 
65    I  1878 


Febtfiary. 


o     Year. 


57 

56 

62 
58 

6&3 
72 
29 
71.2 

78 

73 
78 

79 
87 

79 

83 

73 
82 

74 

80 

87.5 
80 
70 
70 

81 

82 
Oil 

69 


59.1 

64. 

68.7 


]8^2 
1881 


1881 

1883 

ls83 

1883 

1878, 
18h0, 
1881 
ltis2 

1870 

1876 

1884 

1876 

1884 
IStoO 


lb70, 
18f>U 
168U 

1870 
lb70 


1879 
ls70 

1881 

1879 

188» 
1870 
18.S4 
l8^1 

1870 
1870 
1870 

1878 

1870 

1878 

1884 
1881 
\Ml 
1881 

1F84 
1884 

1884 

1883 


March. 


o     Year. 


58 
71 

73 

77 

86 

81 

43 

70.3 

88 

82 
86 

95 

97 

87 
02 

82 


h7 

94 

OJ 
87 
85 

00 
02 

luu 


62 

77 

76 

80 
78.5 
8» 
74 

04.2 
71 

76.5 

80 


1882 
iS82 


1881 

1683 
1{>82 

1882 

1879 

1879 
1879 
1879 

1884 

1879 

1883 
ISMI 

1879 

1879 

1879 
1870 


1870 
1879. 
1882 
1^7U 

1870 

1870 
IK70 
18h2 
1881 

1881 
1870 
1870 


1870 

1870 

1881 

18f4 

1F».1 
1881 

1884 
1881 

1881 

1881, 
1883 


April. 


o   Year. 


73 


06.8 
80 


80 

92 

83 

39 

82.5 

92 

91 
96 

96 

08 

93 
101 


1«4.  0 
^U 
05 
OJ 

06 
98 

105 


79 

83 

80 

78 
88 
01 
73 

7a  2 
82 


84.5 


1881 
188U 
18sl 


1881 

1884 
1880 

1881 

1874 

1880 

1874 

1876 

18^2, 
1883 
1880 

1883 
1880 

1880 

1880 

1870 
1870 

1879 
18;0 

1870 

1879 

1K82 
1H70 
IHS-J 
1881 

18-9 
1870 
ltf76 

1881 

1874 

1870 

18K4 
188<i 
i88(» 
18M 

18S4 
I88U 

l^'80 

1880 


May. 


o  Year. 


86.1 

93 

84 


77 

78.4 
84 

84 

88 

94 

02 

47 

91 

06 

00 
91 

07 

107 

)01 
104 

80 
1U2.8 

93 

94 

107. 2 

OU 
1('2 

07 

98.5 
07 
108. 

86 

81 

88 

85 
02 
00 

88.8 

76 
87 

90 

8&2 


1884 
1875 

1W40, 

1881, 
18<.2, 
1^83, 
1884 
18H>, 
1881, 
1K»<2 
1884 
18B1 

1880 

1874 

1880 
1874 
1880 


1879. 
188U 
1884 
1880 


1880 
1879 


1881 
1879 


1872 
1884 

1881 

1879 

m^ 

1K78 

18el 

18)>4 
18^4 
lh83 


1881. 
1882, 
1883 
1874 

1881 

1884 
1884 
188(1 
lb84 

1H84 
1H78, 
XBtA 
1884 

1884 
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Jone. 

•  July. 

Angiut 

Oetober. 

November. 

I>eoem]Mr. 

IvOOXUa 

0 

r«tf. 

0 

Yew. 

0 

Ymt. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

Ml 

1883 

06 

1882 

08 

1882 

88 

1882 

83 

1884 

68.1 

1884 

63^8 

1884 

101 

1883 

101 

1081 

107 

1881 

108 

1881 

86 

1881 

87 

1876 

71.6 

1884 

60.2 

1884 

108 

1881 

19t 

1888 

IttS 

1881 

106 

im 

00 

1883 

87 

1870 

60 

1870 

61 

1881 

107 

1888 

» 

1880 

06 

1880 

06 

1880 

86 

1880 

76 

1880 

68 

1884 

62 

1883, 
1884 

96 

1880 

•8 

1888 

02 

1882 

100 

1882 

88 

1882 

76.2 

1884 

60.8 

1884 

68.4 

1884 

100 

1882 

M 

L880 

06 

1881, 
1882 

00 

1881 

01 

1880 

80 

1880 

67 

1884 

62.2 

1884 

00 

1881 

» 

1880. 
1881 
1880, 

102 

1881 

101 

1881 

01 

1881 

77 

1880 

68 

1878 

68.7 

1888 

102 

1881 

97 

100.6 

1881 

06.1 

1882 

88 

1875 

80 

1878, 

60 

1872, 

64 

1877 

100.6 

1881 

1881 

1874, 
1870 

1»76 

m 

1876 

107 

1877 

103 

1878 

101 

1881 

80 

1870 

70 

1876 

67 

1878 

107 

18n 

» 

1873 

102.8 

1874 

105 

1878 

03 

1878 

86 

1873 

76 

1876. 
1870 

71 

1874 

105 

1878 

68 

1881 

64 

1870 

62 

1878 

56 

1876 

47 

1878 

38 

1878, 
1870 

30 

1877 

64 

1870 

100 

1882 

104 

1883, 
1884 

101 

1882, 
1884 

07.6 

1883 

00.6 

1884 

77 

1883 

60.7 

1884 

104 

1888, 

1884 

102 

1880 

108 

1876 

101.6 

1881 

00.3 

1881 

00 

1883 

88 

1876 

73 

1875 

108 

1876 

08 

1684 

106 

1884 

00.0 

1884 

08 

1883 

01 

1884' 

83 

1883 

74 

1883 

J06 

1884 

100 

igsot 

1881 

102 

1881 

101 

1881 

98 

1881 

88 

1880 

81 

1882 

80 

1880 

102 

1881 

100 

1881 

107 

1884 

105 

1881 

100 

1881 

91 

1878. 
1884 

88 

1870 

77 

1880 

107 

1884 

110 

1882 

108 

1870 

108.4 

1888 

100 

1870 

97 

1877 

86 

1882 

80 

1870, 
1880 

110 

1888 

111 

1881 

110 

1881 

100 

1884 

04 

1883 

00 

1881 

81.6 

1888 

80 

1881 

111 

1881 

100L6 

1881 

107.4 

1884 

106 

1877 

100 

1870 

06 

1878 

87.6 

1888 

81 

1870, 
1881 

107.4 

1884 

OS 

1881 

06.5 

1878 

07 

1878 

00 

1870 

85 

1878 

77 

1878 

66 

1878 

06.6 

1878 

m 

1888 

111 

1884 

110.2 

1884 

104 

1878 

04 

1870 

82 

1882 

74.8 

1881 

113 

1888 

101 

1883 

102.5 

1881 

08 

1870 

06 

1883 

85.3 

1884 

77 

1882 

70 

1881, 
1882 

102.6 

1881 

10L5 

1883 

100.0 

1884 

108 

1870 

08 

1878 

01 

1878 

70 

1878, 
1870 

74 

1878 

108 

1870 

no 

1883 

114.6 

1884 

116 

1883 

114 

1883 

100.3 

1884 

97.3 

1884 

01.6 

1882 

110 

1888 

102 

1878 

108 

1878 

00 

1878 

100 

1878 

86 

1881 

75 

1878 

70 

1881 

103 

1878 

113 

U83 

114 

1884 

110 

1884 

108 

1883 

08 

1881 

82 

1882 

73 

1881 

114 

1884 

100 

1883 

112.5 

1884 

106L5 

1884 

100 

1883 

80.5 

188). 
1884 

81.6 

1882 

72 

1881 

112.6 

1884 

leoLO 

1881 

114 

1881 

106 

1878 

104 

1877 

05 

1881 

80 

1878 

71 

1878 

114 

1881 

111 

1884 

112 

1884 

111 

1877 

108 

1877 

05 

1877 

86 

1884 

82 

1884 

112 

1884 

U7 

1883 

118 

1878 

115 

1870 

113 

1878 

102 

1876, 
1870 

01 

1870 

80 

1878 

118 

1878 

06 

1881 

104 

1877 

102.5 

1882 

04 

1878, 
1880 

84 

1870 

67 

1870 

65 

1878 

104 

18n 

100 

1888 

08 

1877 

101 

1875 

03 

1875 

88 

1876 

70 

1882 

61 

1874 

101 

1876 

06 

1883 

106 

18n 

106 

1883 

06 

1878 

86 

1878, 
1880 

70 

1878 

50 

1870 

106 

1877 

04 

1883 

06 

1883 

100 

1882 

80 

1882 

71 

1883 

50 

1883 

60 

1883 

100 

1882 

06 

1883 

104.8 

1882 

106.6 

1882 

03.5 

1883 

84 

1880 

63.2 

1883 

63 

1870 

106L6 

1882 

07.6 

1884 

102 

1880 

101.8 

1884 

01.3 

1881 

02 

1880 

66 

1883 

50.8 

1881 

102 

1880 

06.4 

U83 

07.5 

1882 

101.5 

1882 

87 

1882 

70.5 

1884 

68 

1881 

50 

1881 

101.6 

1882 

60 

1884 

7a2 

1884 

00.3 

1684 

86.4 

1883 

67 

1884 

64 

1884 

67 

1883 

00.8 

1884 

06 

1878 

03.5 

1880 

02 

1884 

81 

1877. 
1870 

78 

1880 

63 

1884 

60 

1880 

05 

1878 

00 

1876 

06.5 

1876 

04.2 

1884 

00 

1876 

70 

1876 

68 

1878 

63 

1875, 
1880 

00 

1876 

0&6 

1878 

07 

lff>0 

07.2 

1884 

00 

18n, 
1870 

76 

1877. 
1880 

60.7 

1884 

66 

1880 

97.2 

1884 
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102  REPORT    OF    THE    CHIEF    SIGNAL    OFFICER. 

Higheit  temperature  (in  degrees  Fahrenheit)^  and  year  in  which  it  ocvurredf  at  etoHone 


Stations. 


Jumary. 


•     Yew. 


FebmAiy. 


Year. 


MHoh. 


•     Year. 


ApilL 


o     Year. 


May. 


o     Year. 


lOddlePadflo  Coast: 

Cape  Mendocino,  Cal 

iCed  Biair,Cal 

Sacramento,  Cal 

BanFranclaoo,  Cal 

SonthPaoiflc  Coast: 

Los  Angeles.  Cal 

San  Diego,  Gal 

h  Stations: 
▲lezan<ler,  Fbrt,  Alaska 

Atka,  Alaska 

HoochnahoQ,  Alaska 

Pyramid  Harbor,  Alaska 

Saint  Michael's,  Fort,  Alaska 

Sitka,  Alaska 

TTnalaahka,  Alaska  

Bebring's  Island.  Behring  Sea 


8L5 

64 

00 


82 
78 
40 
49 

47 


1884 
188U 
1881 
1877 


88.5  1884 


1877 


1888 
1884 


1884 


48  1884 
43.6  1883 
60.8 
92 


88.6 


1882, 
1U88 
1882 


80 

73.6 

71 


86 
82.6 
87 
46 

47 

48 
41 

92.6 
61 


1883 
1879 
1884 


1881 
1883 
1883 
1884 
1884 

1883 
le83 
1884 
1882 


1884 


00 
00 
41 
46 

61 

60 

43.  P 
65.8 
60 
88.0 


1883 
1881 
1882 
1870 


1878 
1870 


1883 


1884 

1883 

188'Z, 
1884 
1884 


68.1 
00 
84 
81 


04 
87 
48 
62 
63 

68 
44 
65. 
60 

80161 


1884 
1878 
1881 
1876 


1881 

1876 

1882 

1882, 
1884 


74 

101.4 
08 
86 


100 
04 
61 
63 
76 


1888 
1882 
1883 
1888 


1888 

1878 

1882 

1882, 
1884 
1888 


! 

,  isn 


1884 
1884 


60.2,  1882 
61  I  1682 
66    I  1888 
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4if  tk0  Signal  Service^  United  States  Army,  for  each  month  and  the  jfear,  ^e. — Continaed. 


JunOi 

July. 

Augnft 

October. 

aowtssibw* 

December. 

Highest  on 
record. 

0 

Year. 

0 

Year. 

0 

Year. 

o 

Year. 

0 

Year. 

0 

Year. 

o_ 

Year. 

o 

Year. 

88 

1883 

68 

1888 

69 

1882 

90 

1888 

75.8 

1884 

73 

1872 

71 

1888 

90 

1888 

106 

1878 

no 

1879 

110.(1 

1878 

106 

1877 

94 

1877 

80 

1879 

74 

1882 

110.6 

1878 

102.6 

1888 

103.6 

1883 

103 

1879 

101 

1883 

88 

18n 

76 

1880 

68 

1882 

103.  fl 

1888 

»&2 

1888 

83 

1881, 
1884 

89 

1879 

92 

1877 

84 

1871 

78 

1871 

68 

1878 

96.2 

1888 

108.6 

1879 

99 

1884 

101.5 

1884 

108.6 

1888 

96.6 

1879 

88 

1884 

8&8 

1878 

108.5 

1879. 
18^ 

94 

1877 

88 

1877 

91.6 

1884 

101 

1888 

98 

1879 

80 

1878 

82 

1874 

101 

1888. 

78 

1882 

69 

1882. 
1884 

1883 

78 

1884 

66 

1882 

66 

1881 

47 

1881 

48 

1884 

78 

1882, 
1884 
1888 

78 

1883 

72 

68 

1882. 

62 

1882 

64 

1881, 

ff7 

1888 

45 

1881 

72 

1883 

1884 

.  78 

1888 

79 

1888 

76 

1884 

66 

1884 

66 

1881, 
1888^ 

68 

1884 

64 

1884 

79 

1888 

78 

1884 

78 

1884 

74 

1882. 

1883 

69 

1883 

66 

1881 

49 

1884 

49 

1884 

78 

1884 

78 

1876 

76 

MT? 

68 

1884 

66b5 

1888 

60 

1881 

42 

1874 

46 

1878 

77 

IS? 

1881 

74.6 

1884 

67.5 

1883, 

79 

1881 

69.4 

1888 

00.8 

1882 

6&8 

1884 

66.3 

1884 

79 

1884 

68 

1884 

78 

1882 

78 

1881 

68 

1881 

62 

1881 

68 

1881 

60 

1881 

78 

ilSr 

00.7 

1888 

63.7 

1884 

68.6 

1882 

6&5 

1882 

49.9 

1884 

42.9 

1888 

40.7 

1863 

68.6 

1882 
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APPENDIX    15. 

LmetBi  Umpermlure  (in  degreea  FdhrmiMt)  and  year  in  which  it  occurred  at  niatioHe  of  the 

menoemeni  of  obeervatione  at  each^ 

[From  Mlf-rBgistw 


BtatioBS. 


Janiitty. 


o       YCM. 


February. 


o     Year. 


Muoh. 


Year. 


AiiriL 


o      Year. 


Kay. 


o      Year. 


ITew  England ; 
BastporttMe. 


Portland,  Me 

Hoant  Waabington,  N.  H  . 


Thatoher'a  Island,  Kass. 

BlockIaland,R.I 

Karraganaett  Pier,  B.  I. . . 
PointJndith,B.I 


New  Haven. Conn.. 
New  London,  Conn . 


Middle  Atlantic  Stateat 
Albany.,  N.Y 


New  York  City 

Phi1adelphia..Pa 

Atlantic  City,  N.  J.. 
Bamegat  City,  N.  J. . 
Cape  May.  N.J 


Little  Egg  Harbor,  N.  J  . . 

Sandy  Hook,  N.  J 

Delaware  Breakwater,  Del 
Baltimore.  Md. 


Ocean  City,  Md.... 
Washington  City  . 
Cape  Henry,  Va... 


Chinooteagne,  Va  . 
Lynchburg,  Va — 
Norfolk,  Va 


-11.6 
-46 

—18 

-8 

-4 

1 

1 

-14 
-10 

-18 
-8 
-5 

-8 
-10 

1 

8 
-8 

9 
-0 


—  4 


South  Atlantic  Statea : 
Charlotte,  N.  C  . . . . 

Hattera6,N.C 

Kitty  Hawk,  N.C. 


1874  —80    ■  1876 

1882  ^  7    I  1874, 

I  1876 

1876  —4.2   1876 


6.6  1876 

—  4    I  18M), 

1881 

2    '  1881 


1882 


1883 

1873 
1882 

1878 
1876 
1876 
1876 


—  4 

—  6 


—18 

—  4 

—  1 

—  6 


1875  1—4 
1879 

1883  12 
1870  Zero. 

1884  I   7 
1881  I   2 


1884 
1881 
1879 


14.8 
,—  L6 
11 


1882. 
1884 
1877  I 


Maoon,  Fort,  N.C 

New  Biver  Inlet,  N.C. 

8ootf8Hm,N.C 

SmithTiUe,  N.  C 


Wilmington,  N.C. 


8 

1 
1879 

1 

6   1884 
16   1884 
&  6  1884 

1 

1 
8.5  1884 

4 

4.9 

6 

1884 
1884 
1884 

9 

1884 

17.8 

20 

11 


20 


24.5 
18 


15 


1884 
1884 


1881 
1871 


1875 

1873 

1876, 
1881 
1876 

1881 

1876 

1888 
1881 
1881 
1873 


1884 
1875 
1875 


1881 
1876 
1876 


1884 

1R81 
1881 


1881 

1884 
1884 
1881 

1876 


-4 

-7 

-48 

J  7.6 
4.6 

10 

4 

6.7 

0.8 

4 

-4 

8* 
6 
8 
10 
9 

10.8 
6.9 

1&8 
6 


13.6 

4 
12 


25.6 


1888 

1872 

1872 

1872 
1884 


1884  I 
1884 


1884  I  21.2 


1884  I 
1884 


1875 

1872 

1872 

1884 

1875 

1872 

1884 
1884 
1884 
1873 


1884 
1873 


1884 
1884 
1872 


1884 
1884 
1876 


1884 


23.1  1884 

20  1884 

21  1876 

20  '  1873 


18 

20 

17.6 

19 

19 

24 


1874 

1874 

1874 

1874 
1881 

1881 


1883 
1884 


1874 
1874 


1874 
1874 
1874 
1875 
1875 
1875 


28.4  1882 

12  I  1874 
25   1881 

28.5  1876 


27.2'  1884 
22.6  1876 
1876 


26 
25 
27 


1881 

1881 

1875, 
1880 


1882 


28  1681 
81  I  1881 

29  1881 


87 
82 
29 


1881 

1883 
1884 
1881 


34 

-  1 

81 
81 

36 

33 

83.8 

80.6 
82 

29 

34 

36 

88 

84 

84 

846 
33 
40 
34 


40 

83.6 

41 


40 
87 
38 


40.6 

47 

42 


48 

46 
46 
41 


1875   88 


1873, 
1876 
1880 

1882 
1880 

1882 

1884 

1884 

1882 
1876, 
1882 

1874. 
1876 
1876. 
18>'0 
1880 

1676, 
1880 
1676, 
1880 
1882 

1882  , 
1874 
1880 
1876 


1888 
1876 
1876 


1880 
1676 
1876 


1876^ 

1877 


1888 
1888 
1878 

1876 
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APPENDIX    15. 

8igmal  Servtoe,  United  8UUe$  Army,  for  each  moftth  aud  the  year.    {Compiled  from  the  com' 
to  and  induding  Deeember,  1884.) 

Ib|{  theniHHneter*.] 


June. 

Jnly. 

Angiut 

September. 

October. 

IforemlMr. 

December. 

Lowest  on 
record. 

0 

rear. 

0 

Yew. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

, 

0 

Year. 

M 

1878 

46 

1882. 

46 

1880 

36 

1875 

24 

1881 

-18 

1 
1875  —21 

l&M 

-21 

1884 

1884 

1 

«1 

U76 

61 

1876. 
1882 
1888 

48 

1874 

87 

1875 

28 

1876, 
1870 
1881 

-6 

1875  —17 

1872  —17 

1872 

15 

1870 
1684 

27 

20 

1876 

11 

1878 

—  8 

—40 

1875  -47 

1876  U49 

1872 

4S 

46 

1874 

47 

1880 

84 

1870 

25 

1870 

-2 

187D  1—12 

1888  —18 

1882 

4flLl 

1881 

60 

1870 

46i6 

le83 

3^5 

1883 

28 

1870 

0 

1880  —7.2 

1884  —8 

1882 

4&2 

1884 

66 

1883 

54.6 

1884 

41.5 

1883 

32.6 

1884 

10 

1880  —3.2 

1884  —4 

1882 

41 

1884 

42 

1884 

46 

1883 

80 

1883 

28 

1884 

15 

1882  Lo 

1 

1883.  —  0 
1884! 

1F83, 
1884 

43 

1884 

63 

1883 

40 

188% 
1884 

41 

1883 

20 

1884 

16 

1882—8 

1883,  —  8 
1884  1 

1883» 
1884 

4L4 

1884 

61 

1870 

45l7 

1884 

85 

1870 

24 

1878 

2 

1875 

—  0.5 

1884  —14 

1873 

48 

1876, 
1884 

61 

1870 

47.6 

1884 

87 

1870 

27.2 

1883 

* 

1875 

—  7.5 

1888  -10 

1882 

40 

187^ 
1878 

48 

1876 

45 

1875 

83 

1875, 
1870 

23 

1876 

—10 

1875 

-17 

1875  ;— 18 

1875, 
1878 

47 

1878. 
1870 

67 

1873. 
1882 

63 

1874 

86 

1872 

81 

1876 

7 

1875 

—  6 

1880  j- 6 

1875, 
1880 

47.2 

1884 

66 

1883 

53 

1872 

43 

1878 

31 

1878. 
1876 

8 

1876 

—  5 

1880  '—6 

1875, 
1880 

46 

*1878 

68 

1880 

68 

1870 

43 

1875 

20 

1870 

10 

1875 

—  7 

1880  -7 

1880 

47 

1878 

63 

1870 

68 

1870 

*1 

1875 

28 

1876 

11 

1875 

—  7 

1880 

—10 

1876 

47 

1876 

66 

1880 

56 

1882 

42 

lan. 

1875 

31 

1878 

14 

1875 

1880 

1 

1870 

46 

1884 

5L2 

1882 

55 

1883 

47.2 

1883 

30.1 

1884 

21.8 

1884 

—  2 

1P84  —2 

1884 

40 

1K74 

60 

1880 

56 

1874 

46 

1875 

83 

1876 

8 

1875 

—  6 

18«0  -6 

1880 

60 

1881 

60 

1882 

60 

1881 

51 

1882 

34.5 

•  ia"4 

23 

1880 

1880 

1880 

40 

1873 

60 

1876. 
18d2 

52 

1874 

40 

1873, 
1570 

80 

1873, 
1876. 
1870 

15 

1880 

-s 

1880 

' 

1881 

66 

1883 

64.1 

1884 

57 

1883 

45 

1882 

32.2 

1884 

22 

1883 

1884 

1884 

44L6 

1873 

66.1 

1884 

50 

1874 

38 

1870 

26 

1873 

12.5 

1880 

—13 

1880 

-14 

1881 

6L4 

1884 

60 

1881 

60 

1874. 
1878. 
1881 

53 

1880 

30 

1875, 
1880 

24 

1880 

1880 

1880 

60.1 

1884 

60 

1882 

60 

1880. 
1881 

46 

1882 

86.5 

1884 

18 

1880 

1880 

1880 

40 

1880 

66 

1882 

50 

1874 

40 

1875, 
1870 

28  \   1870 

13 

1880 

—  5 

1880 

—  5 

1880 

63 

1876. 
1884 

60 

1876, 
1877 

58 

1874 

60.5 

1875 

31   1876 

20 

1872 

1880 

1880 

6L5 

1884 

00 

1882 

56 

1870 

43 

1878 

.30   1870 

18 

1880 

—  5 

1880 

5 

1880 

6flu6  1884 

63 

1881 

64 

1881 

60 

1882 

47   1884 

82 

1881 

1880 

0 

18?0 

a 

1884 

61.6 

1884 

62 

1 
1 

1870, 
1881. 
1882 

53 

1876 

38   1876 

1 

23 

1879 

1880 

1850 

611 

1884 

66 

1881, 
I  1882 

63 

1881. 
1883 

1  ^ 

jlSffl 

43.8  1884 

28 

1881 

15.2 

1884 

8.5 

im 

46.2 

1884 

63  4 

1884 

,  60.S 

18H4 

1  <» 

1883 

86.4  1884 

24 

1883 

1884 

1884 

47 

1884 

60.1 

1884 

60 

1883 

1  50 

,  1882 

30.5  1884 

24 

1883 

1884 

4.0 

IK84 

6a^  1884 

61 

'   1881 

!  68 

1883 

i  40 

1878, 

35  1  1876 

28 

1879. 

10 

1880 

1K84 

1880 

1881 

61 

1B84 

!  62 

1881 

56 

1874 

47 

1870 

32 

1876 

20 

1872 

10 

1880 

0 

1884 
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Lowest  temperature  (in  degrees  Fahrenheit)  and  year  in  whiok  it  occurred  at  stations  of 


SteUons. 


Janusry. 


•     YeM. 


Febmary. 


»     Y«tt. 


ICtttdi. 


«     Tmt. 


ApriL 


o     Tear. 


A»y. 


o     Year. 


Qouth  AtlantU)  Statea-Continaedi 
ChArleaton,  S.  C 

Angnata,  6a 

Savannah,  Ga 

JacksonTllle,  Fla 

Florida  Penlnanla : 

Cedar  Keya,  Fla , 

Key  West,  Fla 

Sanford.  Fla 

Saetem  Oalf  States: 

Atlanta,  Ga 

Pensacola.  Fla 

Mobile,  Ala 

Montgomery,  Ala 

Vicksbar^r,  Mias 

Kew  Orleans,  La 

Western  Gnlf  SUteat 

Shreveport,  La 

Fort  Smith,  Ark 

Little  Book,  Ark 

Galveston,  Tez: 

Indianola,  Tez 

Palestine,  Tez 

Rio  Grande  Valley; 

BrownsTille,  Tez 

Bio  Grande  Cily,  Tez 

Ohio  Valley  and  Tenni 
Chattanooga,  Tenn 

E[nozTille,Tenn... 

Memphis,  Tenn ... 

KashTllle,  Tenn... 

LoaisyiIle,Xy 

Indianapolis,  Ind. . 

Cincinnati.  (Miio... 

Colnmbns,  Ohio  . . . 

Pittsburg,  Pa 

Lower  Lakes : 

BnfPslo,  N.Y 

Oswego,  N.  Y 

Bocheater,N.Y... 

Erie,  Pa 

Cleveland,  Ohio  . . . 


18 


1884 
1878 
1884 


2ft.2  1884 


48 


1879 


28.5 

-1.8 
18.8  1884 
l&O  1884 


1884 
1884 


8 
10 
20 


-6 

fi.5i 
20 


15 
&5 

18 
10 

—  1 
-16 

—  2 


1884 
1875 
1870 

1870 


1884 

1864 
1888 


1878 
1884 

1881 
1881 

1884 
1884 
1884 


— ia2  1884 

I 
—18.5  1884 


-25 

—10 


1884 
1870 


—20.8  1884 


—12 


1876 


—13.5  1884 


—13 
—12 


-15 


1882 
1873 


1875 


26 


22 
26 
82 


85 
55 


4a  4i 


82.5 


10.1 


8 
17 
2&5 


2L5 
18.5 

27 
82 

11 

6 
18 

0 
Zero. 

—  8 

-  1 
-2 

—10 


1881 


1875 
1884 
1875, 
1878 

1881 
1872, 
1877, 
1878 
1884 

1884 
1884 
1875^ 
1876 

1875, 
1884 
1875 

1875 


1884 


1888 
1884 
1884 


1888 

1888 

1888 
1880 


88 


40 
58 


84.5^ 

86 

31 


25 

27 


1876 


1878 
1873 
1878, 
1876 

1881 
1873 


1884 

1884 
1881 
1878, 
1876 

1878 

1876 


86.5  1876 


26 


1876 


28.5  1884 


1884 

1878 

1875 

1876, 
1876 
1875 

1875 

1875 

1881 

1875 


1875 
1876 
1876 


2b 
34 


82 
8L8 

85 
88 

22.8 

6 
18 
11 

8 

5 

1 

6 


—17  I  1873 


16   1875  —  1 


—11. 2i  1876  —  2 


1884 
1875 


1880 
1884 

1880 
1884 

1884 
1878 
1876 
1878 
1878 
1884 
1873 
1884 

1877 


1884 
1872 
1872 

1884 


1873 


1881 


1881 
1881 
1881 


1881 
1878, 
1881 

1884 

1881 
1881 
1881 


1881 


1881 


1881 


85.8  1884 


81 
88 
87 


88 

61 


47   1876 


42  1877 
48  1877 
48   1877 


51 


80.6  1888 


4&6 
47.8 


44 

46 
56 


82 

88L4i 

48 
48 


1881 
1878 


1875 
1884 

1881 
1881 

1881 


1875, 
1881 
1881 


25 

24 

27 

25.5  1875 

21  <  1875 

10   1876 

18  J  1875 

15   1881 


14 


1875 


11  1881 
13  1  1874 
11  1  1879 


1881 


15 


20 
31 


32 


1883 
1877 


1888 


1888 

1888 

1888 

1877 

1871, 
1877 


1876^ 
1877 

1888 
1888 
1876 


1872 
1882 

1877 
1877 

1870 

1680 

1888 

1877 

1875^ 
1876 
1877 

1888 

1888 

1876 


1876 
1876 
1880 


1875 


1875. 

I  1877, 

1888, 

1888 

2&8  1876 
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ihs  Signal  S&rvieef  United  Statm  Army^  for  eack  iMHiifc  and  ike  year,  ^c— Continued. 


June. 

Jnly. 

AngaaL 

October. 

Norember. 

Deoember. 

Lowest  on 
i«oord. 

o 

Y^er. 

0 

Y«tt. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 
1880, 

0&9 

1884 

67 

1876, 

62 

1879 

64 

1879 

89 

1878 

28 

1878, 

18 

1880 

18 

1881. 

1881 

,  1884 

1882 

W 

1882 

62 

1876 

61 

1874 

48 

1876 

29 

1878 

24 

1878 

7 

1880 

7 

1880 

6&8 

1884 

66 

1876 

63 

1879 

54 

1871 

87 

1873 

22 

1872 

15 

1880 

15 

1880 

<L7 

1884 

68 

1877, 
1879 

66 

1874. 
1875 

56 

1874 

40 

1878 

80 

1878 

19 

1880 

19 

1880 

«S 

1884 

69 

1881 

69 

1881 

64 

1880 

49 

1880 

n 

1881 

22 

1880 

22 

1880 

7L2 

1888 

72.7 

1888 

72 

1882, 

71.5 

1888 

65 

1878, 

1878 

44 

1876 

44 

1876 

1884 

1876 

61.6 

1884 

69.8 

1884 

69 

1883 

64 

1884 

55.5 

1884 

44.4 

1884 

86 

1883 

2&6 

1884 

M 

1878 

57.8 

1882 

57 

1879 

44 

1879 

83.6 

1884 

.20 

1881 

1 

1880 

-1.8 

1884 

64 

1881 

64.2 

1882 

66.4 

1884 

57.8 

1882 

45 

1880 

2ai 

1881 

17 

1880 

16.8 

1884 

61 

1878 

63.8 

1882 

63 

1884 

58 

1871 

84 

1878 

27 

1872, 
1877. 
1881 

14 

1880 

13.9 

1884 

58 

1877. 
1870 

60.8 

1882 

6L5 

1879 

51.5 

1876 

83 

1873 

21 

1878 

8 

1880 

8 

1880. 
1884 

58 

1879 

62 

1881 

62 

1879 

48 

1871 

84 

1873 

28 

1877, 
1880 

12 

1880 

10 

1875 

65 

1878 

68.8 

1882 

65.5 

1884 

58 

1871 

40 

1873 

81.5 

1881 

20 

1870. 
1880 

20 

1870, 
1879, 

' 

1880 

56 

1877 

64 

1877. 
1880, 

58 

1880 

47 

1881 

81 

1873 

18 

1880 

10 

1880 

6 

1879 

50 

1882 

61 

1882* 
1882 

58.4  1884 

89.6 

1883 

89 

1884 

22 

1882 

9.5 

1882 

—  6 

1884 

56 

1882 

61 

1882 

50.2  1884 

47 

1881 

89 

1880 

10 

1880 

6 

1880 

5.5 

1884 

6i 

1877. 
1879 

69 

1880 

70  ;  1877. 

1880. 

'  1882 

59 

1875 

45 

1873 

29 

1880 

18 

1880 

18 

1880 

60 

1877 

68 

1877 

67 

1880 

60 

1878 

46 

KM 

22 

1880 

14 

1880 

14 

1880 

66 

1882 

68 

1882 

62 

1884 

49 

1883 

41 

2015 

1882 

16.2 

1884 

6.5 

1884 

68 

.1877 

68 

1877 

68 

1884 

57 

1883 

49 

1879 

.  80 

1880 

18 

1880 

18 

1880. 
1881 

68 

1877 

62 

1877 

6&7  1884 

58 

1683 

48 

1878, 
187? 

80 

1880 

24 

1880 

19 

1881 

51 

1879 

57.5 

1882 

57   1879 

47 

1879. 
1880 
1871 

34 

1884 

17 

1888 

8 

1880 

—  1 

1884 

47 

1878 

53 

1882 

50   1879 

40 

25 

1876 

11.5 

1872 

—  5 

1880 

-16 

1884 

54 

1878 

60 

1882 

50 

1880 

44 

1875 

29 

1878 

16 

18T7. 
1880 

8 

1876,-2 
1880  1 

1884  • 

48 

1877 

66L8 

1882 

54.7 

1883 

41 

1875 

28 

1878 

18 

1872 

—  2 

1876  —10.2 

1884 

48 

1875 

57 

1882 

56 

1880 

42 

1875. 
1876 
1875 

27 

1878 

4.5 

1872 

—  7 

1880  1-19.5 

1884 

45   1877.1 

58 

J882 

48 

1876 

85 

23 

1878 

—  5 

1880 

—16 

1876  !-25 

16H 

1882 

48 

1877 

5&2 

1882 

65 

1872, 
1875 
1883 

41 

1875 

27 

1878 

5 

1886 

—  8 

1872  -10  t  1879 

48 

4879. 

54 

1882. 

50 

87 

1879 

25 

1879 

—  5 

1880 

-12 

1880 

—20.3  1884 

1888. 

1883 

18? 

88   1878 

68 

1874 

49 

1876 

85 

1879 

28 

1878, 
1876^ 
1878 

4 

1880 

—  9 

1880 

—18   1876 

40.5  1879 

47.5  1876 

44 

1880 

85 

1873 
18^ 

24.7 

1884 

2.5 

1875 

—  9 

1880 

—18.5  1884 

40.5'  1875 

48  >  1875 

44.4.  1884 

36 

25.6 

1884 

-  1 

1876 

—17.6 

18^  —17.5:  1684 

86   1879 

48 

1873. 

42.8  1884 

34 

1878, 

19 

1879 

1 

1875 

-11 

1871  —12   lH7a, 

1884 

1879 

1  1876 

42 

1879 

62 

1883 

50 

1883 

40 

1879 

28 

1876 

6 

1880 

—11 

1880  —16   IH75 

40 

1879 

48L6 

1888 

46.6 

1876 

38 

1675 

26 

1876 

Zera 

1880  '—12 

1872,  -17   1873 

1880 
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Lawi'St  temperatmn  (im  degnm  FakremkaU)  and  ymr  in  whMk  it  oewrred  at  HatUm9  of 


Statioiw. 


o     Tmt. 


Febrnvy. 


o     Ymt. 


ICuoh. 


Tmt. 


ApriL 


®     Y«tt. 


H»7. 


o     Year. 


Lower  Lakes— Gomtinned: 
Baoduky,  Ohio 


Toledo,  Ohio.. 


Detroit,  Miob  . 

Upper  Lakes : 
Alpena,  Uioh . 


,Mioh 

Grand  Haven,  Mtoh. 


Kockinaw  City,  Mioh  . . . 

Marqnette.Mich 

Port  Huron,  Mioh 


-14 

—15 
—27 

— 2« 

—12 

—15.9 
—26 


1870 


1878, 
1884 


1876, 
1879 


—  2.8  1884 


-12 


—27 


1875 

1875 
1881 


6 

8 

—  7 
—19 


1884 
1878 

1872 
1884 


1881  —32 
1873  —24 
1884  —10.6 


1881 


-a7 


—14.7'  1883 

I  I 

Chioago.111 -20       1875 


Hilwaakee.Wis 


Dnloth.  Minn 

Upper  Missiflsippi  Valley: 
Saint  Paul,  Minn 


—20    ,  1876  |—  8 


—18    '  1875  —12 


—26      1875 


—38       1875 


1875  -26.8  1884 

1875    Zera    1873, 
1875 

1881  —20.2   1684 
1875  —10    I  1884 


—22       1875 


I 


1875 


—31.5  1884  '—32    .  1875 


-•J7 


LaCrosiie,WU —43 

Davenport,  Iowa 

Des  Moines,  Iowa 

Dabnqne,Iowa 


1873  -34 
1884  i— 16 


1875 
1873 


-  8. 5  1884 


—26  ;  1875 


14 
12 


-  2 


2 

9 

3 
8 

7 

17 
12 


3 


-22.5 


-30.4  18<J4  —23 
— ai2  1^81 — 31 


1875  —23 

I 
1875  —8 

1883  I—  5i6 

1875  —10 


Keokuk,Iowa — 21.J   188*  —11       1873  —2 


I 


Cairo,  111 

Springfield,  HI 

Saint  Lonis,  Mo 

fcissoiiri  Valley : 

Leavenworth,  Kans  . 


Omaha,  Nebr 

BenneU,  Fort.  Dak. 


Hnron,  Dak 

Solly,  Fort,  Dak  . 

Yankton,  Dak.... 


—16 
—22  3 
-21.  ft 

1881 
1HI54 

1H(M 

4 
-2.4 
—  3 

1875 
1883 
187o 

10 
7 
8 

—29 

1873 

—12 

1883 

2 

-3!5 

1884 

—24.  9 

1883 

—  7 

—42 

1883 

-34 

1881 

-11 

—38 
-39 

1884 
1883 

-31. 8 
—30 

1883 
187.5. 

-14. 
-22 

1873  , 


7 

1873  10 
1884  I  16 
1884  I  11 
1875  ,  14 


1873   20 


1881 
1875 

1876 
1881 

1888 
1874 


1875 
1875 

187.% 
1879, 
1881 
1875 


1874, 
1881 

1874 

1881 

1881 

1881 

1875 


84 

80 

29 
22 

20 
28 


22 
26.2 


1880 
1876 

1876 
1888 

1882 

1876 

1883 
1875 
1882 

1876 

1875 


26  I  1876 


I 


24 
29 
29 
83 


1876 
1876 
1876 
1882 


1873  I 
1884  I 
1873. 1 
1H76  I 

1876  I 

1880 

1881, 
1884 
1884 
1870 


1875, 

1879, 

I  1881 

24  1  1875 

19  '  1881 

22   1875 


1881 
1881 
1881 


27   1876 


29   1876 


87  I  1875 
83.9  18^ 
32   1875 


81  1875 
28  1875 
80  I  1883 


I 


19.2  1882 
11  1  lfc75 


28 
15 


1882 
1882 


—32   :&51  —23. 1 


1883  .  , 

1884  '—16   1876,  —  3  '  1881   24  t  1876 

1880 


Sztreme  Northwest:  i 

Moorhead,  Minn -43    ;  1884 


Saint  Vincent,  Minn —14 

Bismarck,  Dak |-40 

Bnford,  Fort,  D.ik -46 

Northern  Slope :  I 

Assinaboine,  Fort,  Mont   —43 

Benton,  Fort,  Mont ,— ^*»5 

Coster,  Fort,  Mont —31 

Helena,  Mont 


1881, 
1883 
1884 


-31 


1881,  —23       1884 

1883 

18&3   —31       1883 

1875   —2 


1883  —40 


1883  —47 

I  1875  -41 

;  lf2»l  —38 

I  1883  —32 


1883.  —23 
1884 


1876 
1880 


-13 
-14 

1 
7 


1 


1881 
1881  I 
1881 
1880  I 


1883  ,— 2.\8  1884 

18ai  -42  1876  > 

1883  —23  1880  I 

1883  -  9    ,  1884  I 


Maginnia,  Fort '—29    |  1883  —85      1883  —14.  ll  1884  i    14 


1881 

20 

1875 

26 

1888 

22 

1881 

26 

1883 

19 

26  I  1882 

I 

21  I  1882 

21  I  1876 
I 

22  I  1882, 
1  1882 

1881 
1883 
1888 
1888 
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ike  Signal  Service,  United  States  Army,  for  each  month  and  the  year,  ^c. — Con  tinned. 


June. 

July. 

Angast. 

September. ; 

1 

October. 

November. 

December. 

Loweet  on 
record. 

o  Y«ff. 

o  ,T«ar.  1 

o 

Tear. 

0 

Year. 

o 

Year. 

o  lyeer.  1  o 

1     ' 

Year. 

o 

Year. 

47  1  1879. 

56 

1880  ' 

48.5 

1882 

42 

1870 

30 

•878. 

Zero.  1880  —13 

1880 

—10.5 

1879 

1882 

188i>, 

1884 

1 

48 

1873, 
lh75. 
1878. 
1870 

50 

1883 

47 

1879 

36 

1871 

25 

1876 

5 

1880  —15 

1 

1 

1872 

-15 

1872 

88 

1875 

50 

1873. 
1883 

45 

1875 

29.8 

1883 

22 

1878 

Zero. 

1880  '—24 

1 

1872 

-24 

1873 

sas 

1881 

45 

1876. 
1882. 
1883. 
1884 

39 

1884 

29.8 

1883 

20.9 

1884 

—  4 

1880 

-15 

1880 

-27 

1881, 
1882 

84 

1875. 

42 

1875 

88 

1875 

26 

1883 

17 

1878 

-  9 

1880  —23 

1880 

-32 

1875 

1879 

40 

1878. 
1870 

40 

1873 

42.5  1875 

80 

1879 

26 

1876 

Zero. 

1880 

-12 

1884 

—24 

1875 

83.7 

1883 

468 

1883 

41.8  1884 

84 

1883 

24 

1883 

a4  1883 

_  5 

1884 

—20.2 

18*<4 

81 

1881 

40.8 

1883 

84.  7,  1883 

28 

1883 

18 

1H8 

—  0 

1875 

-20 

1880 

—27 

1875 

87 

1877 

46.5 

1884 

46  1  1875, 
1879 

31 

1879 

23.8 

1884 

-  6 

18(K) 

—14 

1880 

—20 

187J 

40 

1875 

50 

1873 

51.1  18M 

37 

1872, 

25 

1873 

—  2 

1872 

-23 

1872 

-28 

1872 

1876 

40 

1875. 

50 

1»75, 

42 

1875 

32 

1876 

22 

1878 

—  5 

1880 

—21.6 

1884 

—25 

1875 

1879, 

1876. 

1882 

1880. 
1803 

80 

1876. 
1876 

46 

1875 

45 

1876 

30 

1879. 
1883 

8 

1878 

-29 

1875 

—34 

1879  —38 

1 

1875 

89 

1876, 

46 

1873 

43 

1875 

30 

1873 

15 

1878 

-24.  C 

1875  -30 

1879  —39 

1879 

1»77 

1 

40   1876 

52 

1880. 
1883 

44 

1875 

31 

1873 

18 

1873 

—21 

1875  -37 

1 

1872  -43 

1878 

43   1870, 

50 

lfe84 

44.5  1884 

86 

1879 

18 

1873 

-3 

1875  -17 

1872,  —27  , 

1884 

188-i 

1876  1 

44   18R2 

.52 

1883 

48 

1870, 

34 

1879 

15 

1878 

Zero. 

1880  — ia2 

1884  ■1-30.4  1884 

1883 

40   1877 

50.4 

1882 

41 

1875 

83 

1873 

20 

1873 

—  9 

1875 

—19 

1876.  -31 
1879,  i 
1^80 

1875 

45      1877 

I 

56 

1873, 
1880, 
1883 

47 

1875 

89 

1875. 
1876, 
1883 

20 

1873 

—  3 

1872 

-22 

1872  —24.2  1884 

SO   1877 

60 

1883 

57 

1880 

42 

1876 

24 

1873 

7 

1872 

—  7 

1872  -16   1884 

4a  7  1882 

64 

1883 

4a9 

1884 

38 

1879 

26 

1880 

6 

18H0 

-14 

1880  —22.3  1884 

48   1877 

57 

1876 

54 

1884 

40 

1875 

25 

1873 

5 

1872 

—17 

18  <  2 

-21.5  1884 

45   1877, 

53.5 

1882 

50 

1884 

87 

1876 

19 

1873 

Zera 

1872 

—14 

1880 

—29 

1873 

,  1J«2 

1 

42  1  1877 

51 

1873 

49 

1877 

80 

1873 

15 

1878 

—  6 

1875 

-17 

1879, 

-32 

1884 

1f>84 

83 

1882 

46 

1882 

42. 

1883 

27 

1888 

10 

1680 

—18 

1880 

-4L3 

1884 

-42 

1883 

84 

1883 

46 

1883 

42.7 

1883 

28.2 

18R3 

21 

1881 

-12.8 

1884 

—34.2 

1884 

—38 

1884 

87 

1875 

48 

1877. 

41  ,  1884 

18 

1881 

9 

1874 

-18 

1875 

-3a5 

1884 

—39 

1688 

1»^ 

88 

1876. 
Ih77. 
1879 

44 

isn 

45 

1875 

26 

1876 

9 

1878 

-15 

1875 

—34 

1879 

—34 

1879 

82 

1883 

43 

1883. 
1884 

88 

1882 

17 

1883 

14.9 

1884 

—15 

1881, 
1884 

-34 

1883 

-43 

1884 

29 

1883 

40 

1881, 
1883 

36 

1881 

17 

1883 

ia2 

1884 

—22 

1880 

-47.8 

1884 

—47.8 

1884 

32 

1875 

82 

1884 

39 

1875 

10 

1876 

6 

1874, 
1878 

-28 

1875 

-38 

1879 

—40 

1884 

80 

1883 

87.5 

1884 

86 

1883 

18 

1883 

9 

1881 

—20 

1881 

—46 

1879 

-46 

1879. 
1883 

81 

1881 

85 

1881 

87 

1861 

25 

1884 

—16 

1881 

—25 

18P0 

—50 

1884 

-50 

1884 

27 

1881 

87 

1874 

84 

1881 

14 

1873 

—  6 

1881 

-31 

1875 

— .'>9 

IH«o  —59 

1880 

39 

1883 

41 

1883 

86 

1883 

29 

1880 

10 

1879 

—24 

1880 

-47.5 

1884  -47.5 

1K84 

81 

1880 

88 

1880 

84 

1880 

80 

1880. 
1882 

10 

1881 

—17 

1880, 
1881 

—40 

1 

1880  —40 

1880 

88 

1888 

87 

1884 

80 

1883 

25.7 

1884 

14 

1888 

—16 

1883 

Lso 

1884 

'-35 

1883 
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Lowest  temperature  {in  degrees  Fahrenheit)  and  year  in  whieh  it  ooourred  ai  stations  of 


Stiitiona. 


Korthem  Slopft— Coutinood: 

Shaw,  Fort,  Mont 

Deadwood,  Dak 

Cheyenne,  Wyo 

North  Platte,  Nebr -27 

Middle  Slope: 

Denver,  Colo |— 29 

Pike's  Peak,  Colo 

West  Laa  Anlmaa,  Colo —21. 5 

Dodge  Ctty,  Sana 

Beoo,  Fort,Ind.T -  4 

Elliott,  Fort,  Tex —12 

Soatbem  Slope: 

Sm.Fort,Ind.T 

Conoho,  Fort,  Tex |—  1 

Davis,  Fort,  Tex Zero. 

Stockton,  Fort,  Tex 2 

Sonthem  Plateau: 

8anUF6,N.lCex 1—18 

BlPaao,Tex 5 

Apaohe,  Fort,  Aria |—  6 

Orant,  Fort,  Aria 10 

Phcsnix,  Aria 18.2 

Preacott,  Aria —17 

San  Carloa  Agency,  Aria 16 

Thomas.  Camp,  Alls 10 

Verde,  Fort,  Aria L4 

Wiokenbnrg,  Aria 18 

Ynraa,  Aria 

Kiddle  Plateao: 

Winnemncca,  Nev —28 

Salt  Lake  City,  Utah |— 20 

Northern  Plateau : 

Bois6  City,  Idaho —27 

Coenr  d' Alene,  Fort,  Idaho —20 

LewUton,  IdfO&o —14.2 

Dayton,  Waah —23.5 

Spokane FaUa,  Waah 1—27.7 

North  Paolilo  Coast: 

Canby,  Fort,  Waah 82.8 

Olympla,  Waah 0 

Portland,  Oreg 

Roaebnrg,  Oreg 12 

Middle  Pacific  Coast: 

Cape  Mendodno,  Cal 81 

BedBlnfl;Cal 19 

Sacramento.  Cal 


Janaary. 


o     Year. 


1888 

lt»8 

1875 
1881 

1875 
1888 


1888 
1888 
1884 
1888 


1879 

1881 

1881 

1881 

1888 

1881 
1888 

1888 

1888 


1880  —11 


1882 

1884 
1888 
1881 

1888 

1888 

1888 
1888 


February. 


o  Tear. 


—87 


—22 


—20 
—  2 
—10 


-8.5 

0 
9 
8 

—  8 

IS 

—  9 

17 
19.1 


21 

16 
10 
10.B 

26 

-19.6 

-18 

-12 


1888 
1868 

1884 

1888 

1888 
1875 


1884 
1888 
1884 


1888 


—22.5  1884 
—  7.2  1884 

■17 

1—21 


1888 

1888 


1870, 
1880 
1881 
1880 

1888 
1884 

1880 
1882 

1881 
1880 
1882 


1880 
1888 

1884 
1888 


1888  —21 
1888   17.8 


1888  —24   1888 
1863 


1884 
1888 


1876 


1888 
1883 


1^84 


10 
2 


1884 
1884 


8.8,  1884 
2a  5'  1884 
22   1884 


March. 


o  Year. 


—10 


10 

16 

17 

15 

Zero. 

21 
11 

21 
28 

—  8 
22 

28 
11 
20 

81 

—  8 

4 

9 

Zero. 
12 


88.5 
28 

25.5 

19 
86 

28 


1880 
1880 

1880* 
1875 


1882 
1880 
1883 
1880 


1880 


1880 

1880 

1880 

1880 

1880 
1881 

1882 
1881 

1876 
1882 

1881 
1881 
1880 

1881 

1882 

1874 

1882 

1884 
1880 

1880 
1882 

1884 
1880 

1880 

1880 
1884 
1880 


April. 


o  Year. 


12 


—21 


29 

85 

24.2 

11 

29 
15 

29 

8ai 

18 
80 

24.8 

27 

80 

40 

17 

19 

17.5 

20 
80 


40.9 
28 


28 


86 
84.9 


21  S  1884   29   1680   S8l8|  1888   89   1880 


1880 
1880, 
1881 
1875 

1875 


1876 
1875 


1888 
1881 
1884 
1881 


1881 

1882 
1882 


1882 

1875 

1882 
1888 

1879 
1888 

1878 
18^ 

1888 

1888 
1878, 
1880 
1878 

1888 

1876 

1888 

1882 
1880 


1880 
1881 


1884 
1880 

1875 

1878 
1888 

1888 


May. 


o  Year. 


21 
21 

22 

80 

27 
—  8 


27.5 
82 
87 
86 


46 

40 

4L5 

24 

89.5 
29 

87 
8&8 

26 
88 

86. 9{ 

87 

88 

48.9 

20 

82 


80 


42.6^ 
80 


87 


1881 
1888 


1884 
1875 


1872, 
1878 
1875 


1884 
1884 
1884 
1884 


1888 


1878 

1884* 
1882 

1880 

1884 
1880, 
1888 
1882 
1884 

18n 
1884 

1884 
1880 
1880 

1884 

1879 

1880 

1878 

1884 
1881 


1881 
1881 


1884 
1882 

1878 

1880 
1888 

1879 
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M«  Signal  Service,  United  Siatee  Army,  fw  etuik  monik  and  the  year,  ^c.—ContinQed. 


June. 

Jnly. 

AugOBt. 

October. 

November. 

December. 

LowcHton 

o 

Year. 

o 

Yew. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

80 
83 

1888 
1880 

87 
42 

1882 
1880, 
1883 
1882 

83 
40 

1883 
1882 

21 
28 

1884 
1884 

-'2 
5 

1881 
1880 

—24  5 
—10 

1880 
1880 

—44.5 
-28 

1884 
1884 

-44.5 

—32 

1884 
1883 

88 

1876 

87.6 

34 

1876 

23 

1878 

-  4 

1878 

-20 

1876 

-24 

1879. 
1880 
1879 

-38 

1876 

88 

1876 

46 

1877. 
1882 

42 

1876 

21 

1876 

U 

1878 

-10 

1877 

-27 

-29 

1883 

87 

1883 

42 

1878 

44 

1876 

28 

1873 

1 

1878 

-18 

1877 

-26. 

1876 

-29 

1876 

9 

1883 

18 

1876 

16  . 

1882 

6 

1876 

-17 

1878 

-30 

>«<» 

-37 

1878 

-37 

1875, 
187? 
1888 
1884 
1883 
1884 
1888 

40.6 
40 
S3 
44 

1883 
1879 
1888 
1880. 

1882 

62 
60 
87 
49 

1882 
1877 
1883 

1880 

49.5 

50 

62 

48 

1882 
1880 
1884 
1H80, 
1882 

85 
30 
40 
37 

1883 
1070 
1883 
1880 

19 
10 
28 
26 

1883  '-  1 
1878  —7 
1888   17 
1880  1-  5 

1882 
1880 
1883 
1880 

—21.6 
—15 
-2.6 
—10 

1884 
1876 
1884 
1879 

—22.7 
—20 
-  4 

—12 

47 

1879 

56 

1877. 
1880 

58 

1880 

44 

1878 

25 

1878 

—  4 

18W 

2 

1870, 
188U. 
1884 
1880 

—  9 

1879 

49 

1879 

60 

18T7. 
1880 
1881 

64 

1880 

45 

1882 

82 

1878 

12 

1880 

6 

—  1 

1881 

49 

1881 

68 

47 

1882 

87 

1888 

80 

1880 

6 

1880 

1 

1880 

Zero. 

1881 

46 

1877 

60 

18T7 

51 

1882 

40 

1883 

29 

1877 

12 

1860 

8 

1880 

2 

1881 

88 

60 
36 

61 
48 

18T7, 
1880 
1881 
1880, 
1882 
1882 
1870 

46 

66 

41 

66 

62 

1872. 
1880 
1880 
1879 

1880 

1879 
1883 

1880 
1879 
1878 

40 

52 

41 

55 
58.8 

1882 

1880 
1880 

1882 
1884 

27 

42 
32 

47 
89.1 

1880 

1880 
1880. 
1882 
1881 
1884 

16 

28 
19 

83 
38.6 

1880 

1882 
1880 

1881 
1883 

—11 

11 
9 

80 
24 

1880 

1880 
U80 

1880 
1880 

-13 

-6 

-8 

18 
18 

1879 

1880 
1884 

1880 
1879 

-13 

—  5 
-9 

10 
13.2 

1879, 
1888 
1880 
1880 

1883 
1888 

38 
43 

46 

42 
45.5 

1880 
1888 

1880 
1884 
1884 

42 
64 

58 
48 
40 

88 
65 

49 
49 
4a6 

1876 
1884 

1880 
1884 
1884 

29 
42 

42.9 

34 

41 

1881 
1882 

1884 
1881 
1884 

18 
29 

26 

27.8 

23 

1880 
1881. 
1888 
1880 
1881 

i8n 

—  1 
17 

16 
8 
19 

1880 
1881 

1880 
1880 
1880 

—18 
18 

17 

6 

12 

1879 
1881 

1884 
1879 
1878 

—18 
16 

10 
1.4 
10.8 

1879 
1682 

1884 
1883 
1888 

56 

1878 

61 

1879 

64 

1879 

60 

1888 

4L4 

1883 

31 

1880 

87 

1879 

22.5 

1883 

88 

1880 

37 

18T7, 
1878 
1880 

32 

1880 

82 

1880, 
1881 
1881 

10 

1878 

—  9 

1880 

-80 

1879  —83 

1883 

87 

1875 

46 

44 

1880 

36 

88 

1878 

3 

1880 

-10 

1879 

-20 

1883 

86 

1882 

40 

1883 

89 

1881 

30 

1881. 
1882 
1882 
1888 

1881 
1881 

19 

1878 

7 

1880 

—  7.8 

1884 

-27 

1883 

88 

48 

86.6 

88 

1888 
1880 

1888 

1882 

29 
48 

87.4 
42.8 

1884 
1880. 
1881. 
1888 
1881 
1884 

37 
46 

86 
38 

1882 
1882 

1888 
1881. 
1882 

30 
34 

29 
31 

17 
88 

19 
18 

1881 
1881 

1881 
1881 

Zoto. 

13 

6 

3 

1881 
1880 

1881 
1881 

^^1 

—16 

-86 
-17.8 

1884 
1879. 
1884 

1884 
1884 

-29 

—17.8 

—26 
-27.7 

1883 
1884 

1884 
1883 

47.6 
86 

1884 
1880 

51 
40 

1884 
1882 

50.6 
41 

1884 
1880. 
1882 
1876 

42.5 
31 

1884 
1877 

40.8 
28 

1888 
1881 

'  33.5 

81 

1883 

1882 

21 
8 

1884 
1879, 
1884 
1879 

16 
2 

1884 
1884 

88 

1876 

46 

1875^ 
1880 

43 

39 

1878. 
1877. 
1882 
1881 

81 

M77 

82.6 

1880 

3 

3 

1875, 
187? 

87.6 

1880 

40 

1879 

ia6 

1882 

34.6 

82.6 

1881 

17.6 

1880 

7 

1879 

3.8 

1884 

47 

1888 

1880 

46 
58 

1888 
1881 

46 

52 

1883 
1881 

45 
46.6 

1882. 
1884 
1884 

42 
32 

1888 
1881 

38 
86 

1882. 
1888 
1880 

34 
25 

1884 

1878. 
1879, 
1882. 
1888, 
1884 
1878 

28.5 
19 

1884 
1883 

48 

1881 

61 

1879 

49 

1880 

44.4 

1882 

36.4 

1881 

87 

1880 

23.5 

21 

1884 
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Lowest  tempfrature  (in  dtQrea  Fahrtnluit)  and  year  in  which  it  occurred  at  etatUme  of 


SUUons. 


JanoAry.      Fobmary. 


Ifiarcb. 


Year.'     « 


Year. 


o     'Year. 


April. 


May. 


Year. 


Year. 


Middle  Paeiflo  CoaaU-Continaed : 
Ban  Franoiaoo,  Cal 

South  PacI  flo  Ceaat : 

Lm  Angeles,  Cal 80 

San  Diego,  Cal 82 

Alaska  Htatlonat 

A  lezander.  Port,  Alaak* 1^18 

Atka,  Ala»k* 20 

Hooohnahoo,  Alaalca 8 

Pyramid  Harbor,  Alask* 1—13 

Saint  M  icbaol'a,  Fort^  AJaak» |-47* 

Sitka,  Alaska 8LS 

Vnalaiihka,  Alaaka 10 

Behring'a  laland,  Behring  Sea 0. 8 


1876   85 


1880. 
1883 
1880 


1882 

1882,1  10 
1H83, 
lb84  I 
18b2  I  Zero. 

1882  Ul8' 

1878 


1882 


1884 
1884 


1888,   88 
1884 


1883  I  85.8 
1880  I  88 


]ft(2  ^6 
1882  I  16 


1882  Zera 
1888  —13 
1878  1-80 
1882  I   &5 


7 
0.S 


1878 
1684 


S 
12.2 


1880 


1880 


1882 
1888 


1822 

1882 

1878 

1882 

1883 
1884 


40 


88 
80 

8 
21 

22 

14 

-27 

28.5 

16 
0.0 


1875 


46 


I  80.5 
1876   45.4 


1882   28 
1884   24 


1884 
1882 
li«0 
1882 


1884 
1884 


—  2 
81 


24 

27.4 


1878, 
1870, 
1880, 
lb82 

1888 

1888 


1882 
1882 


1882 

1882 

1878, 
1870 
1881 

1882 
1884 


Digitized  by 


Google 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER.  113 

Iks  Signal  Service,  UMted  Staiee  Army,  for  eaek  month  and  ike  year,  ^o.— Continued. 


June. 


July. 


Augqtt 


September. 


IfoTflnber. 


Deoenber* 


Lowest  on 
reoord. 


•>      T4 


o     Teer. 


o     y, 


•     Yeer. 


o     Yeer. 


o     Year. 


o     Yeer. 


«     Year. 


47 

60 


82 

SO 


85 

87 
22 

88 

84 
8L8 


18n, 
1878, 
1874 


1878 
1884 


1884 
1870 


1882 

1881 

1882. 
1888 
1888 
1882 


1874, 
1881 


6L2  1881 
68.7  1884 


80 
85 


1884 
1882 


1882. 
1888 
1888 

1881 

1881, 
1882 
1881 
1883 


88 
80 
8L6 


1075b 
1878k 
1882 


1888 

1878, 
1864 

1884 
1882, 
1884 

188i 

1882 

1884 


42.5  1888 


88 

8a2 


1882 
1884 


44 

40.51 


21 
84 


80 
82 
18 
82 

88 

80.4^ 


1874, 
1880, 
1881. 
1882 

1880 

1882 


1884 
1884 


1882 
1882, 


1884 
1884 


1888 

1884 


45 


42.51 
44 


0 
28 


26 

21 

8 

26 

84 
10.2 


1881 


1870 
1878 


1882 
1882 


1888 

1882 

1870, 
1880 
1888, 
1884 
1870 
1888 


41 


84.2 
88 


15 

0 

-84 

5 

10 
l&4i 


1880 


1681 
1881 


1884 
1882, 
1888 

1888 

1881 

1876 

1888 


1888 
1884 


84 


82 


-20 
12 


12 


1878 


1878» 
1870 
1870 


84 


28 
82 


1881  -20 
1881   12 


1882 
1882 
1880 
1882 


1882 

1882 


Zero. 
-18 


5 
0.6^ 


1870 


1888 

1870, 
1880 

1881 
1881 


1882 


1876 


1888 
1884 


10048  810 8 
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APPENDIX   i6. 

Monthly  and  annual  mea/n  temperatmre$  (in  degrees  Fahrenheit)  from  reports  made  hy  vol- 
untary observers  of  the  Signal  Service,  United  States  Army,  for  the  year  ending  Deoember 
31,  1884. 

[The  daily  meui  is  graenUy  obtained  by  diyiding  the  Bom  of  the  7  a.  m.,  2,  and  twice  the  9  p.  m.  (local 
time)  oMwratioiis  by  4;  the  monthly,  by  dividing  the  sum  of  the  daily  by  the  nomber  of  days  in 
the  month.] 


Accotink,  Va 

Aiken,  ac 

Albany,  Oreg 

Allison,  Kans 

Altoona,  Pa 

Amherat,  Mass 

AndersonviUe,  Oa 

Anna,  111 

Ann  Arbor,  Mich 

Archer,  Fla 

Ardenia  (PhilUpttown),  N.  Y. 

Ashevllle,  N.  G. 

Ashwood,  Tenn 

Atchison,  Kana 

Athens,  Ga 

Anbam,N.Y 

Austin,  Tenn 

AuHtin,  Tex 

Bainbridge  Idand,  Wash 

Beloit,  Wis 

Blooming  Grove,  Pa 

BlaeLake,  Cal 

Bowling  Green,  Ky 

Boyne,  Mich   

Brevard,  N.  C 

Bunker  Hill.111 

Burlington,  Vt 

Carson  City,  Nev 

Carthage,  Mo 

Catawissa,  Pa 

Cedar  Rapids  (W.),Iowa 

Chambersbore,  Pa 

Chapel  Hill,  N.  C 

Charlotte,  Vt 

Cincinnati  (G.  W.  H.),  Ohio. . . 

Clarksville,  Tex 

Clay  Centro.  Eans 

Cleburne,  Tex 

Cleveland,  Ohio 

Clinton,  Ind , 

College  City,  Cal 

CoUogo  Hill  Ohio 

CoUinsville,  111 

Conception,  Mo 

Contoocook,  N.  H   

Cooperstown,  N.  Y 

Cornish,  Me 

Cresuo.Iowa 

Crete,Nebr 

Cumberland,  Md 

Dale  Euterprise,  Ya 

Des  Moines.  Iowa 

I>eSoto,Nebr 

Dillingersville,  Pa 

Distributing  Beservoir,  D.  C. . . 

Dorset,  Yt 

Drifton,Pa 


o 

o 

81.8 

48.8 

40.8 

55.8 

8&g 

87.C 

20.4 

20.  £ 

(») 

(») 

2L« 

80.5 

41-7 

(•) 

25w« 

8a  7 

0) 

(') 

52.0 

65.0 

(») 

(') 

0) 

0) 

20.0 

46.4 

(») 

25.fl 

(>) 

(') 

17.5 

2ao 

28.2 

47.0 

(») 

(') 

88.0 

84.C 

10.2 

20.1 

20.9 

<') 

(») 

0) 

28.4 

(•) 

0) 

V) 

84.0 

46.5 

lafi 

8L0 

18.5  25.01 

8a2 

26.0 

(») 

(') 

21.2 

30.8 

ao 

17.6 

28.1 

82.8 

80.0 

49.6 

11.0 

22.5 

27.0 

39.0 

84.9 

47.4 

21.8 

249 

(•) 

47.0 

20.1 

30.7 

(') 

(') 

47.2 

4a9 

23.0 

8a4 

21.7 

82.9 

12.7 

22.8 

(») 

0) 

17.7 

27.5 

18. 1 

24.5 

&& 

11.8 

16.2 

19.51 

26.6 

36.4 

(') 

(>) 

14.4 

19.5 

14.6 

17.8 

(») 

0) 

29.6 

42.3 

15.6 

27.1 

(>) 

27.8 

44.9 

5ai 

45.0 

85w8 

(') 

31.0 

60.0 

45.7 

(») 

6a2 

(') 
(>) 

50.5 
88.8 
(») 
80.0 
49.0 
(') 
48.0 
29.4 

<!> 
(») 

44.8 

(») 

4a6 

39.8 
29.9 
88.8 
(>) 
32.2 
29.4 
3a9 
51.4 
26.5 
43,6 
56.8 
(') 
67.2 
84.4 
0) 
55.0 
42.3 
30.9 
35.6 
81.2 
2a  3 

(') 
26.3 
34.6 
40.8 
(') 
33.3 
83.4 
0) 
43.7 
2a6 
29.0 


53.6 
60.7 
52.7 
44.  ^ 
0) 
45.5 
64.0 
54.7 
(») 
69.0 
(») 
(>) 

5ao 

50.2 

57.4 

43.3 

55.7 

(>) 

51.3 

44.7 

? 

58.5 
50.6 
43.8 
46.1 
(») 
50.0 
43.5 
47.4 
56.5 
42.5 
52.4 
60.5 
<>) 
60.0 
44.6 
0) 
62.9 


66.4 

75.7 

59.7 

57.1 

(») 

56.6 

74.4 

65.5 

0) 

80.3 

<!> 

(») 

70.0 

62.5 

r2.4 

5a5 

6a6 

78.9 

52.0 

57.9 

57.6 

? 

(») 

65.0 

61.9 

55.8 
67.5 
(») 
62.0 
57.7 
5a6 
69.2 
56.8 
67.4 
69.0 
(>) 
68.3 
5a5 
60.4 
71.9 
52.  Si  64.0 
51.8  62.5 
4a  1  5ao 
(>)  I  66. 1 
40. 8,  54. 0 
0)  0) 
43.2  66.0 
4a  0|  59.4' 


7a  1 
(») 
61.5 
71.0 
(') 

6a7 
(») 

73.7 

(») 

79.1 

7a5 

(') 

7a  0 

71.0 

70.6 

69.0 

<>) 

82.7 

60.0 

6a5 

72.1 

60.3 

<!> 
(>) 

6ai 

70.9 
70.7 
61.2 
(») 

6a5 

67.8 

(>) 

72.5 

6ao 


7a  8 

7a  6 
7a  2 

69.0 
74.4 
7a  4 

74.8 

72.3 

71.  H 

1.0 


7a  5 
0) 
6a  3 

74.3 
(») 
67.9 
7a  3 
77.7 
(») 
81.9 

<I> 

C> 
79.5 
7a  4 
7a  6 
66.5 
77.6 
8a8 
62.2 
68.5 
74.8 
6L7 
74.6 

<!> 

(>) 
7a  8 

(>) 
69.6 

0) 
71.8 

(»> 

7a  1 
7a  7 

67.9 


7a  0  7a  8 


8a7 
7a  8 

84.2 

oao 

73.0 

7a  0 
7a  4 

75.9 

74.6 

).4 


65. 7i  64.6 
6a  3!  65.2 
67.  l|  66.3 


4a  0 
(») 
4a  3 
41.0 
(») 
52.2 
4L2 
4a5 


61.4 

(») 

6a  4 

oa4 

62.0 

oao 

54.4 

5a7 


4 

6a7 
(>) 

69.1 
71.2 
69.2 
7a  6 
62.2 
6a7 


7a  2 
7a  6 

71.6 
(») 


6 

7a  3 
(») 

68.2 
68.0 

(») 
69.2 
81.7 
7a  2 
(») 

7a  5 
6a5 
0) 
7a  0 

72.1 

7a  2 
6a2 
7a  8 

84.8 

(') 

6a5 

71.2 
69.7 
(>) 
(>) 

7a  5 
7a  1 
0) 

68.0 
(») 
60.0 
(») 
69.7 
7a  6 
62.5 
74.9 
80.4 
71.8 
86.0 
67.9 
7a  0 

7a  5 
7a  0 

72.3: 

6a2 

53.6 

66.5 

(») 

65.2 

68.7 

69.9 

72.0 

(») 


72.6 

(») 

5a3 

6a6 

71.1 
64.4 
77.1 
74.6 
6a4 
77.7 
62.4 
(») 


61.1 

(») 

62.6 

54.0 

67.4 

5a  3 

4a  6 

64.6 

0) 

73.9 

<:> 


72.0  61.0 
72.0  6a  7 
74.8.67.1 

64.5  51.6 
7a  8,  6a  7| 
88.2  7a  8 
54.  o;  61.1 1 
6a  4|  52.0 
71.81   (>) 

56.6  6a  0 
<;)   I   (J) 

6a  0  6a  9 

71. 4  57. 2 


4a  li  8a  9,  57.1 

58.7  4a6 

47.4'  32.li  5a9 
34.6   ia9  4a9 

44.4  3a6 

3a  7|  33  2:  48. 1 
(')  (»)  I.  --- 
47.4  82.5  56.3 
34.41   (»)   !  .... 


7a  0!  68.2 
67. 2|   (») 
77. 0  77. 1 
64.8  6a4 

64.ll  6a8 


6a2 

55.8 

0) 

67.2 

(') 

6a6 
7a2 

68.0 

7a  6 

80.1 
7^5 
81.1 

0) 

67.0 

7a  6 

72.3 

6a7 

0) 

61.6 

61.7 

6a  3 

67.7 

68.6 

7a  8 

67.0 


4a7 

4a6 

62.1 

55.0 

(») 

53.5 

6a  2 

4a2 

61.0 

67.3 

58.9 

65.7 

5a  1 

(») 

61.7 

62.3 

60.4 

56.8 

4a  1 

4a  3 

ia6 
4a  0 
.')a7 
5a8 
6a  2 
5a  7 


67. 0  64.  7| 


7a  7 

73.9 
61.8 

6ai 


51.6; 

61.21 

4a  4! ; 

49,4ii 


62.0 

63.1 

7L1 

(»)   1   0) 

4a  0  41. 0 

4a0   32.5 

5a4 

4a6  22.2 

4a  1 

44.8 

8a7 

8a  7 

47.2 

4ai 

41.5 

5ao 

4a  3 

47.2 

(M 

32.2 

ia7 

44.4 

3a  9 

29.8 

50.9 

41.1 

42.7 

0) 

33.5 

28.  fl 

43.3 

42.9 

(M 

21.7 

aai 

2a8 

.... 

3a7 

3a  6 

4ao 

4a  0 

3a  0 

4a  8 

31.8 

4a  8 

(') 

20.1 

8ai 

31.5 

6a9 

43.2 

60.0 

84.8 

23.8 

44.5 

4a  7 

84.6 

5a7 

64.4 

41.8 

62.9 

4a  5 

21.6 

61.1 

3a2 

39.3 

30.9 

(') 

(>) 

53.  91  4a  0 

62.3 

4a  2,  31.8 

54.1 

48.01  29.2 

52.8 

4a  7 

ia2 

4ao 

(») 

27.9 

3a  0 

27.0 

44.8 

34.2 

(») 

2a  6,  ia2 

4a9 

36. 5  14. 1 

4a8 

41.9  3a  2 

52.0 

41.3!  34.2 

3a8  ia4 

8a6 

14.7 

4a] 

(») 

(») 

44.8 

8a  8 

66.7 

sai 

2a6 

4a  9 

87.8 

8a$ 

>Koreoord. 
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MowMif  mrnd  amnwU  mean  iemperatmreB  (in  degrees  FakrmikeU)  fr<m  rmrta  made  by  vol- 
nniorsf  oheerven  of  ike  Signal  Serviee^  ^o. — ContinaecL 


Dyberry,P»' 

EMton,Pa 

EUc  Falls,  Kane 

Bmbama^WiA 

B  mxnittobarg,  Md 

Emporia,  KaDs 

Bola,Ore^ 

Factoryville.N.  Y 

FaU  Brook,  Cal 

Fall  Bivor,  Mass 

FaUsinj^tOD,  Pa 

FaIlaton.Md 

FayetteTllle»  Ark 

Forsyth.  Ga 

Fort  CoUins,  Colo 

Fort  Scott,  Bans 

Fort  Wayne.  Ind... 

Frankfort,  By 

Franklin,  Pa 

Fremont,  Xebr 

Gardiner,  Me 

GarrettSTille,  Ohio 

Genoa,  Kebr   

Grampian  HillB,  Pa 

Grand  Cotean,  La  

Grand  Junction,  Colo        — 
Great  Falls  Beservoir,  Md . . . . 

Green  Springs  Ala 

Onttonberjr.Iowa 

Hartford,  Conn 

HelTetia.  W.  Va 

Hichlands,  y.  C 

Hiram,  Ohio 

Holton,  Bans 

Hudson.  Mich 

Hnlmerille,  Pa 

Humboldt,  Iowa 

Hnmphrey,  N.  Y 

Hydesville,  Cal 

Independence,  Iowa 

Independence,  Bans 

Indiaoola,  Iowa 

Ionia,  Mich 

Ithaca,  N.Y 

Jaoksonbnra,  Ohio 

Jeffersonville,  Ind 

Johnsontown,  Va 

BeUey's  (near  Baleigh),  N.  0 

Laconia,Ind 

liftfayette,  Ind 

Lansing,  Mich 

Lawrence,  Bans 

Lead  Hill,  Ark 

Leetsdale.  Pa 

Le  Boy,  N.Y 

limona,  Fla    

Linoolnton,  N.  C 

Logan,  Iowa 

Logansport,  Ind 

LoUng,  La 

Lnnenborg,  Yt 

Madison,  Kebr 

Madison,  Wis 

Manatee,  Fla 

Manchester,  Iowa 

Manhattan  (B).  Bans 

Manistlqne,  Mich 

Manitowoc,  Wis 

Maraaretta  Township,  Ohio. . 

Marqnette,  Kebr 

Mattoon.l3l 

MMl4£m..rrv-r-r-f' 


17.8  27.9 


(») 


0) 


l&O  26.0 


6.8 
0) 


12.6 
(») 
28.1 
86:9  84.8 
IOlO  29.8 
5L4'  53.6 


24.8 
26.1 
26.1 


8L2 
87.1 
87.4 


26.8  88.8 

0) 

28.4 

22.2 
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M9mlki§  mmd  ««iiicaliii«aii  temperatures  (tn  degrees  Fahrenheit)  from  reparta  made  hjf  «oI- 
untarjf  observers  of  the  Signal  Service^  ^o. — Continued. 
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APPENDIX  17. 

FaknmMi)  from  reporU  made  hy  volwitary  obmrven  of  iko  Signal  Service,  United  States 
ing  Decemiber  31, 1884. 
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MoiUhljf  maximum  and  minimum  iemperaturee  and  annual  range  of  temperature  (i»  degrtee 
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(») 
82 
26 
28 
28 
83 
87 
87 
41.2 
87 
29 
81 
35 
26 
24 


82 
24 
(») 
80 
86 
23 
84 
(») 
46 
26 
26 
24 
24 
0) 
23 
22 
0) 
44 
82 
26 
82 
80 
27 
82 
26 
17 
25 
20 
27 
26 
28 
81 


18 
Zero. 


95 

83 

92 

81 

82 

28 

82 

26 

88 

28 

86 

23 

88 

82 

iH 

85 

25 

25 
25 
28 
25 
27 
29 
25 
0) 
81.4 


76 

58 

64 

63 

(») 

74 

65 

63 

56 

60 

74 

70 

54.8 

(») 

65 

82 

86 

61 

64 

62 

62 

67 

65 

<») 

78 

72 

64 

68 

0) 

84 

54 

74 

62 

65 


62 

0> 

78 

60 

65 

70 

64 

60 

79 

68 

59 

72 

66 

70 

67 

64 

64 

67 

63 

75 

76 

74 

62 

66 

68 

64 

71 

(') 

62 

65 

64.1 

61 

60 

67 

56.6 

62 

67 

67 

(») 

6& 

65 


8 

—19 

17 

—  1.6 
(») 
28 

—  1 
Zero. 

14 
12 
31 
26 
14.5 

Zero. 
83 
12 
20 
18 
20 
17 
20 

9 
(') 
17 
80 
12 
26 
<») 
20 
14 
18 

0 

—  6 

i'J 

0.7 
(») 
84 
20 
18 

6 
16 
12 
10 

8 
18 
19 

—  6 
16 
16 
18 
10 
14 

4.7 
-25 

24 

14 

26 

16 

17 

12 

12 

(') 
—10 

16 

16.6 

^]i 

17  I 

10  I 
18 

13  I 

20  I 

}'.»' 

1 


o 

60 

41 

66 

51 

(») 

70 

47 

48 

57 

68 

65 

65 

44.8 

66 

64 

76 

70 

70 

58 

60 

51 

60 

60 

(>) 

63 

68 

58 

72 

62 

07 

60 

68 

60 

44 

60 

54 

61 

(') 

76 

66 

63 

62 

66 

58 

62 

47 

56 

67 

60 

66 

64 

62 

56 

41 

66.3 

61 

70 

60 

60 

61 

62 

59 

59 

(») 

44 

50 

49 

68 

05 

61 

52 

56 

60 

67 

(») 

64 

54 


—14 
—36 

—  &6 
—21 

(») 
8 
—10 
—24 
—19 
-14 

23 

5 

—17 

26 
—20 

20 
—10 

—  2 
—14 

—  7 
—13 
Zero. 
—17 

<») 

—  5 
—17 

—  5 
10 

—10 

6 
—24 

4 

—  6 
—25 

—  8 
—27 
—19 


^> 


—  4 
—10 
—14 

—  9 
—14 

—  6 
—11 
-15 

—  4 
—30 

—  6 

—  4 
—12 
—16 
—30 
—32.4 
—36 

8 

—  7 
-12 
—12 

—  1 
—22 

—  3 
(') 

—25 

—  6 

—  7 
—20 
—24 

—  8 
-32 
—12 

—  3 
Zero. 

(») 

—  7 
—21 


119 


121 


08 
117 

'ioo' 

113 
73 


111 


312 
101.6 
108 
94 


110 


04 
114 


122 
117 


118 
117 


107 


110 

112 

120.5 

115 

114.5 

103.5 


111 
121 
127.7 
141 
97 
118 


94 


94 


106 

ioi" 


122.5 


1 
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APPENDIX   z8. 

ManiMjf  and  aiHMMil  mean  tempenUwret  {in  degreet  FakrekheU)  at  wMtarjfpotikotpUaU, 
for  tke  year  ending  December  81, 1884. 


[Thedally 

obtenrfttions  by  4.    Themontbly  by  dividing  the 
month.] 


is  obtained  by  dividing  the  snm  of  the  7  a.  m.,  2  and  twice  the  .0  p.  m.  flooal  time) 
_  -     »»L  ^,-._  ^_  ii._,..  _  ^^  of  the  daily  by  the  nnmMr  of  daye  in  the 


Abraham  Linooln,  Foit,  Dak. 
Aloatrai  lahmd.  Gal 
Ansel  Island,  Cal. . . 
AsMnaboine,  Fort.  Mont — 

Barranoas,  Fort,  Fia 

Benioia  Banackn,  Cal 

Bidwell,  Fort,  Cal 

Brady,  Fort,  Mich 

Bridger,  Fort,  Wyo 

Brown,  Fort,  Tex 

Bnford,  Fort,  Dak 

Colambae.  Fort,  N.  T.  H  . 

Concho,  Fort.  Tex 

David's  Island,  N.  T 

Ellis,  Fort,  Mont.. 

Fred  Steele,  Fort,  Wyo . . . 

Gaston,  Fort,  Cal 

Hamilton,  Fort.  N.  Y.  H.. 

Keogh,  Fort,  Mont 

Klamath,  Fort,  Oreg ....:. 

Lewis,  Fort,  Colo , 

Lyon,  Fort,  Colo 

Madison  Barracka,  N.  Y  . . 

Mason,  Fort.  Cal 

MoDermit,  Fort,  Nev 

McDowell,  Fort,  Aria 

McHenry,  Fort.  Md 

Meade,  l^ort.  Dak , 

Mojave,  Fort,  Aria , 

Monroe,  Fort,  Va 


Monnt  Vernon  Barracks,  Ala 

Ifiagara,  Fort,  K.  Y 

Pembi  na.  Fort,  Dak 

Plattsbnrg  Barracks,  N.  Y . 

Presidio,  Cal 

Randall,  Fort,  Dak 

Reno,  Fort,  Ind.  T 

Robinson,  Fort,  Nebr 

Saint  Augastine,  Fla 

Shaw,  Fort,  Mont 

Sisseton,  Fort,  Dak 

Snelllng,  Fort,  Minn 

Spokane,  Fort,  Wash 

Solly,  Fort,  Dak 

Totten,  Fort,  Dak 

Townsend,  Fort,  Waah 

Union,  Fort,  N.  Mex 

West  Point,  N.  Y 

Wincate,  Fort,  K.  Mex 

Yatea.  Fort,  Dak 


o 

2.2 
4&8 
52.4 
13.2 
43.8 
47.6 
83.8 

ao 

20.6 
0) 
6.6 
25.8 
89. 
24.9 
17.8 
(») 
41.9 
26.2 
12.4 
24.2 
22.8 
24.2 
13.9 
49.8 
28.8 
49.2 
27.1 
20.1 
51.7 
8&2 
48.7 
19.8 

-  (1.6 
9.7 

48.2 
14.0 
80.5 
23.0 
5L6 
21.9 

-  0.4 
8.7 

22.4 
11.6 
.  2.2 
40.0 
81.6 

81.7 
5.9 


o 

-  2L6 
47.9 
51.6 

4.2 
55.7 
4&1 
29.7 

&7 
16.8 
0) 

-  2.0 
84.5 
40.5 
32.7 
13.0 
(») 
41.7 
84.4 

7.6 
22.5 
2H.2 
26.6 
23.6 
50.9 
22. 

0) 
88.8 
&0 
52.5 
47.0 
60.4 
26.4 
-10.1 
22.0 
4&5 


o 

1&5 
52.8 
52.8 
28.1 
64.8 
58.4 
37.4 
18.5 
2&1 
<») 
19.6 
37.4 
58.8 
85.8 
27.5 
89.9 
47.8 
3&1 
25.8 
83.4 
28.7 
40.8 
27.6 
66.4 
32.5 
(») 
(») 
26.6 
(») 
47.0 
68.9 
30.1 
&8 
26.9 
.„_  52.9 
a 5  29.8 


86.5 
l&O 


.^-    0) 
60.6  65.6 
9.9  27.4 

2.5  17.1 
a  0  24.1 

16.1   84.8 
5l5  ^7.2 

4.6  ia8 
84.9  43.C 

7  89.8 
(')       (») 
88.4  89.1 
1.4  2L1 


-2.5 


8a6 
58.2 
56.8 
42.5 
69.0 
55.9 
44.2 
86.8 
85.7 
0) 
39.8 
(0 
62.6 
46.6 
39.0 
36.5 
53.3 
45.8 
40.0 
41.0 
85.0 
49.0 
40.2 
57.8 
89.5 
68.8 
50.8 
8a2 
67.3 
52.1 
67.1 
40.0 
(») 
4L8 
54.2 
46.7 
55.8 
4L6 
75.4 
40.8 
3a3 
44.0 
49.6 
44.0 
86.8 
52.0 
48.6 
46L8 
45.  J 
4a8 


57.2 
54.9 
60.8 
50.0 
77.8 
61.7 
55.8 
49.8 
4a9 

(») 

sas 
6a7 

57.5 
58.2 
50.0 
62.4 
57.4 

(») 
52.5 
48.4 
59.9 
52.8 
60.6 
46.1 

0) 
63.5 
5L8 
77.0 
66.3 
74.5 
51.6 
40.8 
63.9 
57.8 
6L0 
65.8 
57.2 
74.6 
52.4 
55l8 
6a6 
60.1 
69.7 
66.1 
5ai 
52L6 

5a7 

57.7 
6a7 


OSoneoid. 


Digitized  by 


Google 


Digitized  by 


Google 


128 


REPORT  OF   THE   CHIEF  SIGNAL   OFFICER. 


APPENDIX  19. 

Monthljf  maximum  and  mimimmm  tempenUmrei  (in  degree$  ^akrmiheit)  and  annual  range 

[From  self-regis 


Stations. 


Abraham  Linooln,  Fort, 

Dak 

A  Icatras  laland,  Cu 

Angel  Island,  Cal 

A  Minaboine,  Fort,  Hont. 

Barrancas,  Fort,  Fla 

^ — 1-1-  » -1—  («^  ^^ 

ro 

Wyo!! 

. T.H . 

t 

•g 

i,'N.'T.' 

HcDermit,  Fort,  Not 

McDowell,  Fort,  Aria. . . . 

McUenry,  Fort,  Md 

Meade,  Fort,  Dak 

Mojave,  Fort,  Aria 

Monroe,  Fort^  Va 

Mount  Vernon  Barraoka. 

AU 

Niapara,Fort,N.T 

Pembina,  Fort,  Dak 

Plattfibarg  Barracks, 

N.Y.... 

Presidio,  Cal 

Kandall,  Fort,  Dak 

Reno.  Fort,  Ind.  T 

Robinson,  Fort,  Nebr 

Saint  A  ugnbtiue,  Fla 

Shaw,  Fort,  Mont 

SiAsoton.  Fort,  Dak 

Snelling,  Fort,  Minn 

Spokane,  Fort,  Wash 

Sully,  Fort,  Dak 

Totten,  ForLDak 

Townseud,  Fort,  Wash  .. 

Union,  Fort,  N.  Mex 

WestPoint,N.Y 

Ayingate,  Fort,  N.  Mez  . . 
Yates,  Fort,  Dak 


Jannsry. 


Max.  Mln. 


40 
68 
71 
46 
74 
61 
66 
86 
44 
<«) 
44 
46 
78 
47 
48 
(») 
62 
60 
46 
46 
60 
66 
41 
60 
40 
71 
60 
64 
71 
63 

74 
47 
84 

46 

62 
48 
60 
61 
77 
61 
46 
43 
61 
62 
85 
67 
65 
(») 
61 
42 


80 

88 

—31 

10 

84 

6 

•82 

1—16 

0) 

48 

6 

6 

4 

-17 

C) 

26 

—  2 
-82 

—  6 
—14 

—  7 
-20 

41 
-2 
28 

6 

1-21 

82 

3 

10 

—  0 
—85 

—27 

87 

—20 

—  4 
—22 

22 
—15 
-44 
—33 

—  6 
—30 
-30 

25 

—13 

(») 

7 


F6l>niaiy* 


Max.  lOn. 


78 
67 
88 
44 

^> 

66 

82 
64 

60 

64 
66 
66 

48 

60 

61 

68 

40 

86.8 

64 

67 

78 

67 

80 
67 
84 

40 
78 
63 
72 
66 
88 


27 

28 

—10 


6 

17 

8 

-26 

£1 

—  6 


k-8 
20 
—18 
28.7 
8 
-28 
27 
27 

24 
—  8 


—  8 


42 
-82 
—20 
-26 
-82 
—80 
—81 
8 
—21 
(») 


March. 


Max.  Mia 


60 

66 

82 

66 

86 

72 

63 

67 

47 

0) 

68.8 

68 

80 

61 

64 

66 

72 

62 

68 

66 

61 

80 

62 

78 

68 

70.8 


—18 
41 
48 
■82 
84 
40 
16 
1—28 

Zero. 

7 

26 

4 

—14 

—  2 

88 

6 


6 

1—1 

0 

1—8 

48 

22 

86.6 

18 
-11 

(") 

20 

88 


-  6 

88 

1—12 
<») 

0) 

40 


-28 

—20 

8 

—  6 

—21 

26 

0 

(») 
11 
66  [—U 


AprlL 


Max.  Mis. 


16 
44 

88 
12 
48 
44 
25 
17 
14 
0) 
10 
(») 
82 
80 
20 
12 
88 
81 
12 
20 
IS 
28 
12 
60 
81 
87 
82 
12 
44 
88 

40 

26 

0 

15 
41 
22 
81 
10 
46 
21 
16 
18 
20 
20 
10 
86 
15 
20 
18 
10 


May. 


Max.  Min. 


78 
74 
73 
(') 
85.5 


June. 


Max.  Min 


02 
75 
88 
101 
06 
82 
81 
01 
84 
0) 
2,  100 


85 

42 

02 

06 

44 

100 

86 

80 

83 

82 

20 

03 

80 

16 

83 

06 

86 

00 

85 

42 

01 

'^ 

&' 

^ 

71 

22 

84 

01 

17 

08 

81 

81 

00 

78 

60 

75 

62 

85 

84 

102.2 

43.5 

118 

87 

46 

81 

82 

26 

87 

100 

68 

110 

88 

60 

80 

02 

66 

06 

70 

82 

86 

88 

20 

(») 

70 

86 

88 

86 

42 

70 

80 

83 

06 

80 

87 

03 

88 

26 

87 

00 

62 

01 

81 

27 

01 

70 

27 

80 

88 

81 

00 

01 

80 

05 

88 

88 

00 

82 

20 

06 

80 

86 

88 

70 

12 

88 

87 

88 

07 

77 

26 

87 

88 

84 

07 

42 
40 
62 
44 
61 
65 
87 
36 
8U 
(») 
84 
40 
63 
44 
30 
86 
42 
46 
(») 
31 
85 
47 
40 
60 
40 
50 
51 
88 
50 
65 

54 
44 

(») 

40 
47 
40 
66 
46 
63 
45 
44 
85 
87 
47 
45 
40 
88 
42 
84 
48 
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APPENDIX  29. 

ofttmperalmre  ai  wMUtrif  po$t  ka$pHdl$J^  ike  jfear  enSlng  December,  Zl,  1884. 
Uttng^bBtmorndben,] 


July. 

Aiifiirt. 

8eptemb«r. 

October. 

Kovflmber. 

0eoemb«r. 

Animal 

Hu. 

IUb. 

ICu. 

lOn. 

lifts. 

Min. 

H«x. 

ICin. 

ICaz. 

lOn. 

Ku. 

lOn. 

iMge. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

88 

48 

86 

48 

82 

80 

80 

10 

66 

—15 

48 

-48 

141 

74 

48 

66 

48 

69 

46 

68 

47 

70 

48 

66 

88 

46 

88 

61 

86 

58 

80 

61 

88 

47 

76 

46 

72 

82 

66 

S 

(') 

86 

87 

80 

21 

85 

10 

70 

—15 

65 

-50 

70 
86 

86 
86 

67 
64 

Z 

<& 

% 

« 

2 

<^ 

'^ 

^ 

87 

60** 

88 

.  40 

88 

48 

78 

80 

78 

26 

70 

28 

68 

2 

107 

83 

87 

88 

86 

88 

88 

76 

18 

62 

6 

48 

-24 

128 

•  86 

30 

84 

81 

78 

10 

75 

16 

66 

14 

60 

—  0 

125 

90 

77 
88 

87 
102 

71 
88 

86 
82 

60 
84 

87 
86 

60 
11 

81 

62 

47 

—12 

88 

58 

20 
—48 

86 

"iii" 

88 

68 

83 

66 

08 

60 

84 

81 

68 

10 

60 

8 

110 

88 

108 

60 

101 

68 

86 

42 

80 

28 

88 

10 

*"*105"* 

82 

46 

84 

61 

05 

86 

86 

18 

66 

21 

62 

—  7 

102 

86 

86 

88 

87 

85 

25 

81 

18 

67 

—  1 

60 

—18 

110 

86 

1   38 

81 

88 

87 

26 

76 

8 

62 

8 

66 

—24 

108 

^ 

108 

46 

87 

f  40 

76 

84 

78 

85 

68 

16 

86" 

86 

47 

87 

68 

05 

45 

80 

80 

62 

81 

60 

—  1 

102 

84 

1    iS 

108 

88 
0) 

86 
76 

28 
16 

87 
78 

11 
11 

68 

—24 

66 
64 

—18 
—15 

87 

88 

88 

88 

76 

88 

70 

20 

68 

-18 

'""ioo" 

104 

68 

104 

48 

05 

27 

80 

27 

74 

7 

70 

-2t 

127 

80 

44 

88 

48 

87 

80 

78 

10 

88 

4 

67 

-28 

110 

81 

64 

74 

60 

68 

50 

76 

48 

71 

46 

68 

40 

52 

80 

48 

86 

47 

86 

82 

77 

25 

66 

81 

66 

-2 

113 

118 

66 

118 

60 

108 

51 

S 

» 

88 

84 

80 

24 

88 

61 

80 

67 

02 

48 

71 

28 

62 

4 

88*' 

86 

40 

86 

84 

88 

20 

86 

18 

71 

—12 

78 

-82 

120 

118 

«7 

114 

68 

108 

55 

86 

47 

86 

87 

78 

80 

88 

68 

00 

64 

88 

58 

88 

88 

78 

80 

60 

0 

06" 

86 

64 

101 

68 

87 

67 

86 

86 

78 

27 

80 

15 

01 

88 

60 

88 

46 

80 

44 

81 

25 

62 

15 

64 

Zero. 

101 

V) 
80 

0) 
46 

0) 

86 

42 

0) 
82 

84 

78 

26 

68 

—10 

44 

—47 

68 

8 

63 

—10 

123 

88 

49 

76 

48 

78 

48 

77 

48 

71 

44 

^ 

Ji 

......... 

86 

47 

06 

44 

07 

86 

88 

18 

78 

—  4 

128 

101 

68 
40 
68 

101 
87 
81 

68 
42 
70 

86 
84 

88 

52 
52 
66 

80 
87 
86 

85 

14 
68 

76 
73 
77 

10 

—  8 
40 

68 

Si 

—  1 

101 

86 

7i  * 

85 

88 

08 

87 

82 

21 

80 

21 

68 

-4 

yi 

(») 

86 

44 

86 

41 

86 

82 

78 

12 

62 

-22 

-88 

""im" 

86 

46 

101 

45 

86 

88 

85 

10 

61 

—15 

46 

-87 

188 

88 

42 

108 

44 

81 

81 

71 

24 

» 

Ji 

U 

-S 

100 

51 

88 

48 

06 

85 

80 

10 

""i87** 

86 

48 

84 

44 

88 

84 

86 

12 

61 

-21 

45 

-40 

186 

78 

45 

86 

45 

67 

87 

64 

88 

68 

28 

56 

11 

80 

86 

47 

88 

48 

82 

83 

(>) 

(») 

67 

14 

67 

—10 

84 

M 

48 

SI 

<;^ 

05 
81 

45 

80 

?i 

la 

64 
88 

18 
18 

64 
86 

—12 
—  4 

83 

*"i6i"* 

86 

48 

86 

45 

60 

28 

88 

11 

68 

-« 

68 

-87 

141 

iHo 
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APPENDIX  ao. 

Monthly  and  annual  mean  temperatwrea  (in  degree$  Fakrenhdt)  at  ataiiona  an  the  Central 
Padfio  and  Southern  Paoifto  Bailroadat  and  connecting  hranchea,for  the  year  ending  De- 
cember 31,  1884. 

[The  daily  mean  la  obtained  bv  dividing  the  snm  of  the  maxlmnm  andmlnimniD  temperatarea  by  two ; 
the  monthly,  by  dlvlcUnK  the  earn  of  the  daily  by  the  number  of  daya  in  the  month.] 
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57.3 
5a  2 
41.2 
3a  0 
6a6 

5a2 

57.5 
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Monthly  and  annual  mean  temperalmreB  {in  degreei  Fahrenheit)  at  stations  on  the  Central 
,  Padfi/e  aftd  Southern  Faoyio  Bailroads,  ^o.— Continaed. 
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Wmow.  Cal 

Winnemncca,  Nev 

Woodland,  Cal 

Yiunai,  Alia 

'Ho. 


49.7 
38.5 
60.2 
64.7 
4&0 
48.8 
48.7 
48.4 
47.4 
4a4 
46.8 
60.1 
48L8 
61.7 
4&4 
48.6 
40.0 
24.4 
40.2 
10.6, 
4&8 
24.6 
40.4 
46.8 
44.6 
2L6 
48.0 
46.4 
0) 
27.6 
48.6 
48.7 
48.4 
62.7 
47.8 
44.8 
46.6 
62.6 
46.4 
66^6 
64.4 
68.2 
48^4 
87.4 
28.8 
61.2 
15.1 
45.8 
41.0 
40.8 
26.8 
82.6 
21.4 
47.6 
25.8 
40.7 
46.8 
47.0 
88.0 
20.0 
42.8 
48.0 
47.4 
28.4 
48.8 
68.6 


40.2  64.1 

46.1  51.6 

80.1  82.0 
60.0  58.0 
55.8  60.5 
44.4!  54.1 
4&0|  55.8 
4&I'  58.2 
4&0,  61.6 
48.4  5Z2 

46.2  52.2 
50.6  56.0 
82.0  62.6 
58.8  60.7 


4&0 
40.2 
40.2 
28.4 

6ai 

10.8 
62.0 
20.0 
51.1 
47.7 
4&0 
22.0 
45.0 
46.2 
(') 
25.7 
47.3 
47.0 
40.8 
52.0 
4a8 
46.8 
61.7 
6:1.4 
40.7 


60.0  58.6 


52. 2 
54.8 


25  1 


20.2 


80.8 
50.1 


61.4 
63.1 
68.4 
41.4 
55.4 
83.0 
52.8 
88.2 
65.0 
68.0 
51.1 
87.6 
4a5 
50.7 
(«) 
87.1 
53.0 
64.8 
58.0 
63.6 
62.6 
60.8 
58.7 
65.7 
63.2 


54.4 
82.7 
63.8 
8&8 
68.1 
54.8 
67.6 
57.2 
50.7 
56.2 
61.8 
67.0 
51.8 
6&8 
4&0 
54.3 
55.5 
60.7 
50.4 
44.9 
54.6 
47.2 


60.6 
77.1 
8&8 
85.0 
81.0 
01.2 
80.1 
65.6 
8&4 
66l5 
55.8 
80.8 
88.2 
77.8 
62.0 
80.0 
58.0 
64.3 
72.4 
64.0 
00.8 
63.8 


68.21  8&1 
56l8I  62.1 
57.6  63.7 
48.01  58.4 
64.4'  63.0 
65.61  60.6 
60lO  88.0 
41.0  54.5 
57.0  66.0 


68.4 
56.2 


50.0 
68.4 
57.6 
56.2 
58.0 
62.7 
W.7 
5&4 
54.4 


68.6 
63.3 
68L1 
62.8 
58.2 
78.6 
62.6 
66u8 
63.6 


46.0  53.1 
50.5  56.2 


20.5 


67.8  68.8 


3&8 


88.2  66u6 
82.0  6&4 
57. 8,  88. 1 
50.6  66.6 
81.8  80.7 
5a  6  07. 7 


47.0  64.2 


44.0 
52.7 


n 


25.8  40. 

67.5  82.^ 

22.4  85.4 

50.7  56. 

21.8  80. 


88.0  65. 

53.0  54. 

60.3  55. 

82.8  44. 

10.0  83. 

40.8  51.; 

47.2  52. 

48.0  68. 


20.2  3&0 
2 
0 


8  64.: 

oj  oai 


44.8 
68.1 
48.4 
68.4 
47.0 
80.4 
42.2 
81.8 
80.7 
71.8 
60.8 
60.1 
52.7 
42.0 
60.5 
58.7 
58.2 
4a  8 
68.1 
87 -4 


50LO 
<«) 
66.8 
64.8 
87.0 
80.2 
52.0 
70.2 
50.8 
75.5 
70.7 
75.4 
66.2 
53.4 
87.8 
71.2 
64.7 
88.0 
08.5 
77.0 


o 

82.2 
85.7 
70.0 
02.0 
80.8 
83.6 
70.8 
85.3 
70.8 
87.6 
80.2 
82.5 
60.2 
80.3 
88.1 
82.5 
60.8 
'75.0 
73.8 
64.0 
62.7 
72.0 

63.0 
63.7 
72.6 
66.8 
7L3 
87.6 
82.8 
60.2 
70.4 
68.0 

(») 
8L6 
60.8 
81.8 
63.0 
65.0 
80.0 
66.7 
70.7 
64.1 
66L6 
44.2 
76.1 
65.2 
68.0 
60.6 
64.8 
70.1 
88.0 
00.8 
74.2 
68.0 
86.8 
74.7 
75.3 
68.0 
60.1 
78.8 
80.0 
76.0 
72.8 
60l8 

(•) 


o 

87.8 
0L8 
74.0 
00.8 
08.7 
8&6 
76.0 
00.8 
77.8 
80.7 
77.0 
82L8 
8&7 
08.7 
73.8 
68.4 
61.6 
7&8 
84.7 
72.6 
83.0 
77.-8 
88.8 
66.5 
78.6 
70.8 
78.2 
81.1 
70.8 
80.8 
75.8 
75.1 
68.4 
72.4 
66l4 
84.3 
88.4 
86.1 
85.8 
65.0 
70.0 


87.5 
80.4 
78.8 
100.1 
80.0 
66.7 
82.4 
66.0 
70.0 
(") 
78.8 
82.4 
87.0; 


68.8 
74.8 
71.0 
80.0 
70.5 
60.5 
80.2 
50.6 
82.0 
80.4 

(») 
60.3 

(») 


78.8 
87.8 
5a9 
77.2 
86.4 
72.0 
64.0 
78.0 

sas 

86L0 
76.8 
71.6 
80.5 
8S.1 

81.8 
76l2 
83.1 
75.0 
66.6 
60.2 
81.8 
88.1 
66.2 
(') 
86.0 
72.6  77.5 
60.0  78.7 
73.0.  72.7 
63.0,  57.2 
81.8  87.1 
70.7]  80.0 
73.6,  7a« 
85.0,  7L7 
80.4!  72.6 
7a  4,  74.4 
06.0  08.8 
8ai  80.5 
81.1:  82.1 
8a2  66.8 
02.4  86.2 
81.4  83.4 
SaS  82.1 
7a  4  74. 1 
07.0,  68.6 
85.4  70.2 
77. 7I  80.6 
7a  2,  70. 6 

8a8  oai 

70.2  80.4 
94.5:  02.1 


88.21  7a2 


85.7 
65.0 
5a8 
61.3 
72.8 

6a8 

50.4 
56.4 

7a  7 

82.8 
6a2 
81.8 
87.5 
70.0 
72.6 
oa4 
(») 

6a3 

6L4 
67.0* 
62.0, 
50.8 
7a  3, 
62.6 
60.8' 
62.8, 

70.7 

oao 
6a8 
4a7 
73.1 
4a4 
(») 

60.1 
04.0 
52.0 
84.7 

51.41 
71.4 
(«) 
83.4 
70.0, 
6a2 
6^0 
52.6, 

7a  0 
00.2! 
oai 
5ao 

72.0 

(>) 


60.2 
62.0 
67.31 
80.31 
71.0' 
5a  5, 
67.2 
0)\ 

oao 

64.6 

7a  4; 

57.5, 

5a  2 

ol 
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57.4 
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6ai 

41.4 

6a5 

0) 

8a5 

5^3 
50.7 
65.7 
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47.4 
5a6 

50.8 

5ao 

62.4 

0) 
54.1 
71.8 
60.1 
67.5 
56.8 

6ao 

62.0 
59.4 
63.2 
42. 
61.8 
4a  7 
6a8 
6a4 
81.0 
(>) 
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4a4 

65.7 
44.1- 
74.7 
62.6 
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44.8 

64.5 
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82.4, 

4a  8 

0)\ 

7a  81 


56.5 

4a  0! 

64.8 
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50.3 
51.4: 
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53.3 
50.0 
f2.2 
0)i 
5a4 
53.5. 

5a5 
51. 0; 
54.8 
30.5, 
50.  ll 

87.  o; 

54.0 
20.1 
80.4 
56.4* 
60.5 

(Ml 
53.0 
58.4 
5a  1 
41.8 

(»)l 
64.7 
52.7 
60.3 
54.5 
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61.0 
56.3 
51.0 
55.3 
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34.0 
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51.  P 

4a  9 
2a  1 
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4a  6 

44.0 
35.4 
45.9 
4a  6 
4a  0 
5f).4 
51.7 
4a  9 
4a  5 
54.0 
45.9 
4a  3 
54.2 
68.5 
4a  6 
50.1 
2a] 
4a  4 
31.3 
4a  7 

sas 
4a4 
3a  0 

51.6 
24.4 
48  2 
2a  1 
54.2 
47.6 
50.7 
87.5 
27.2 
4a  2 
4a  1 
45.8 
34.4 
51.1 
5a8 


57.8 
6a2 
66  0 

7a  1 

71.1 
50.2 
6a8 


6L4 


57.0 


5a8 

57.0 
55.6 
514 
65.2 
46.8 
56.5 
47.6 


60.0 


5a7 
62.2 


47.1 


60.5 
56.8 


54.5 
6a7 
5a  2 
57.2 


63.8 
58.3 
50.0 
3a  5 

eao 
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5a  4 
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44.6 
6a  7 


72.1 
68.4 
64.0 
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APPENDIX  21. 


Monthly 


and  minimum  kmperatureSf  in  degreei  JlsArenMf,  and  amiiMiI  ramge  of 

hranehM,  for  the  year  end 


(From  Belf-regte 


AltA.Cal 

Anaheim,  Gal. 

Antioch,  Cal 

Aptoa,  Cal 

Aubam,  Cal 

Battle  Mountain,  Kev. .. 

BeuBon,  Ariz  

Beowawe,  Nov 

BiBhop'A  Creek,  Ner ... 

Blao  Creek,  Utah 

Boca,  Cal  

Borden,  C2I 

Brentwood,  Cal 

Brighton,  Cal 

Brown>.  Nev 

Byron,  Cal 

Cabazon,  Cal 

Caliente,  CaJ 

Calistoi^a,  Cal 

Carlin,  Nev 

Casa  Grande,  Aria 

Chico,  Cal 

Chnalar,  Cal 

Cisoo,  Cal 

Colfax,  Cal 

Colton,  Cal 

Corinne,  Utah 

Da;;gett,  Cal 

Davis,  Cal 

Delano,  Cal 

Delta,  Cal 

Deming,  N.  Mex 

Dannigan,  Cal .*. . . 

Elko,  Nev 

ElPaao,  Tex 

Etuigraut  Gap,  Cal 

Fartuington,  Cal 

Fenner,  Cal 

Fresno,  Cal 

Gait,  Cal 

Gilroy,  Cal 

(ioloouda,  Nev 

Goshen.  Cal 

Hiilleck,  Nev 

Ilawtbome,  Nev 

HolUster.Cal 

Hotel  del  Monte,  Cal  . . 

Hot  Springs.  Nev 

Humboldt,  Nev 

Indio,Cal 

lone,  Cal 

Keeler,  Cal 

Keene,  Cal 

Kelton,  Utah 

Kingsburg,  Cal 

Knight's  Landing,  Cal .. 

Lathrop,  Cal 

Lemoore,  Cal 

Livermore,  Cal 

Lordsbarg,  N.  Mez 

hon  Angeles,  Cal 

Kammoth  Tank,  Cal ... . 
»No 


eo 

72 

eo 

0) 
66 
50 
67 
42 
0) 
48 
50 
80 
61 
71 
51 
62 

« 

79 
44 

70 
60 
70 
44 
62 
74 
49 
70 
62 
62 
0) 
60 
60 
48 
65 
61 
60 
67 
66 
65 
68 
55 
70 
40 
(») 
64 
64 
50 
62 
78 
8S 
<») 
58 
46 
82 
68 
60 
78 
70 
65 
86 
74 


42 
26 
(>) 
31 
8 
20 

-10 
(') 
7 

-14 
20 
28 
80 
10 
30 
(») 
81 
26 

-22 
82 
80 
26 
16 
84 
81 

-8 
20 
27 
28 

^ 

80 


26 
27 
28 
80 
80 
23 

—  6 
20 

—85 
(») 
80 
81 
8 
1 
82 
20 
(») 
22 

1—8 
88 
80 
27 
80 
28 
8 
48 
83 


70 


73 
63 
78 
50 
(») 
49 
45 
97 
67 
74 
68 
74 
(») 
70 
76 
44 
73 
78 
85 
44 
75 
93 
53 
70 
86 
60 

£1 

62 
50 
72 
60 
68 
79 
72 
68 
75 
71 
78 
52 
(») 
78 
74 
58 
70 
88 
81 
(») 
72 
64 
90 
75 
55 
64 
84 
80 
89 
85 


16 
40 
22 
(') 
20 

—30 
80 

—28 
(') 

—15 


28 

25 
1—16 

26 

(») 

28 

17 
-34 

28 

20 

81 
Zero. 

22 

80 
—15 

20 


30 
-85 


6 
22 
22 
20 
22 
23 

—17 
37 

-45 
(») 
28 
28 

—32 

—22 
32 
25 
0) 
16 

—20 
32 
35 
36 
26 
26 
20 
45 
80 


60 
90 
72 
(») 
70 
6S 
78 
64 
63 
54 
45 
101 
76 
80 
62 
76 

« 

75 

54 

75 

76 

70 

44 

68 

90 

67 

70 

88 

56 

(») 

81 

90 

67 
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60  , 
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00 
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76 
78 
81 
86 


*  Beoord  inoomplete. 


28 

68 

80 

80 
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86 
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i^> 

(>) 

(») 

(') 

(•) 

(•) 

(») 

70 

42 

90 

50 

94 

50 

31 

75 

40 

90 

51 

92 

55 

20 

66 

80 

80 

34 

90 

44 

45 

86 

52 

102 

66 

113 

68 

84 

85 

48 

85 

56 

97 

54 

87 

80 

40 

98 

40 

80 

40 

16 

42 

26 

63 

32 

76 

35 

38 

72 

36 

86 

40 

90 

40 

44 

80 

43 

02 

48 

103 

48 

24 

76 

84 

84 

39 

03 

56 

82 

80 

38 

89 

53 

90 

62 

42 

86 

46 

96 

49 

98 

52 

40 

74 

46 

(») 

(•) 

97 

(«) 

(») 

V) 

0) 

0) 

(') 

(') 

(*) 

44 

76 

50 

89 

50 

96 

61 

87 

88 

41 

92 

57 

92 

48 

15 

70 

31 

88 

39 

00 

60 

28 

90 

80 

100 

35 

(•) 

(') 

22 

58 

20 

66 

40 

78 

38 

40 

79 

46 

00 

57 

04 

55 

40 

87 

45 

98 

60 

112 

65 

38 

81 

46 

95 

52 

102 

50 

40 

77 

45 

90 

50 

93 

57 

40 

78 

43 

88 

50 

93 

53 

31 

80 

87 

91 

45 

(») 

(') 

38 

84 

40 

98 

50 

103 

59 

8 

64 

28 

79 

39 

88 

30 

36 

78 

40 

91 

54 

88 

56 

37 

80 

87 

89 

62 

90 

53 

40 

71 

45 

78 

50 

69 

56 

26 

75 

80 

00 

82 

05 

32 

20 

57 

39 

72 

45 

93 

60 

49 

96 

61 

103 

60 

106 

65 

38 
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54 

78 

53 

95 

58 

48 

101 

52 

113 

62 
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APPENDIX  3Z. 

Umperaiure,  at  staUons  on  the  Central  Faoijie  and  Sautkem  Paeifie  Baitroade,  amd  oonmtdkng 
ing  Deeemher  31,  1884. 
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03 

54 

90 

72 

88 

72 

45 

70 

82 

57 

105 

50 

108 

70 

96 

54 

80 

96 

40 

97 

48 

88 

86 

74 

105 

62 

110 

flO 

0) 

(») 

88 

86 

60 

92 

54 

88 

88 

78 

102 

54 

96 

55 

88 

46 

91 

96 

64 

93 

50 

79 

89 

(') 

118 

76 

120 

71 

113 

62 

104 

92 

40 

90 

48 

75 

86 

71 

102 

60 

106 

60 

96 

54 

90 

86 

43 

87 

48 

(•) 

% 

68 

108 

80 

107 

78 

103 

86 

106 

64 

106 

64 

100 

64 

90 

106 

61 

Ul 

55 

100 

48 

81 

96 

68 

100 

60 

92 

44 

76 

96 

46 

88 

40 

82 

30 

74 

106 

72 

97 

66 

94 

68 

87 

106 

66 

109 

64 

94 

48 

86 

166 

66 

100 

66 

88 

66 

70 

106 

70 

104 

70 

84 

40 

76 

96 

66 

104 

60 

99 

86 

'Si 

166 

66 

106 

76 

(•) 

(•) 

48 
(') 
42 
.  45 
54 
40 
88 
(») 
40 
48 
42 
30 
54 
30 
32 
22 
60 
(>) 
45 


46 
40 
26 
40 
27 
50 
38 
40 
(») 
48 
81 
46 
28 
66 
46 
48 
80 
28 
40 
44 
48 
82 


KoT«mber. 


Max. 


84 
68 
80 
70 
84 
90 

^ 

75 


86 
74 
66 
62 
80 
62 
80 
58 
88 
74 
78 


80 

'ii 

87 

51 

86 

50 

79 

26 

64 

48 

?i 

45 

40 

68 

46 

80 

(») 

72 

48 

68 

68 

86 

44 

80 

42 

78 

42 

74 

60 

76 

76 
78 
58 
78 
(») 
80 
75 
82 
60 
90 
60 
78 
64 
79 
84 
79 
68 
60 
90 
99 
76 
67 
79 
87 


Hin. 


87 
40 
35 
86 
38 
39 
(0 
39 
30 


86 
40 
42 
22 
40 
18 
87 
0 
47 
86 
84 

42 
43 
90 

'li 

43 
45 

87 
86 
43 
44 
36 
30 
48 
40 
88 
88 
24 
40 

<^ 

26 
84 
26 
87 
20 
34 
18 
60 
38 
86 
90 
14 
29 
84 
86 
12 
87 


December. 


AnTnial 


Max. 


60 
80 
64 
80 
70 
(•) 
69 
67 


84 
66 
63 
52 
72 
68 
80 
66 
76 
72 
68 
49 
78 
74 
69 
57 
64 
66 
78 
82 
72 
64 
72 
74 
76 
70 
69 
88 
65 
70 
54 
76 
66 
62 
68 
78 
47 
80 
42 
70 
66 
75 
72 
80 
62 
60 
70 
66 
70 
67 
71 
80 


Hin. 


reDge. 


80 
82 
26 
24 
24 
25 
(») 
29 
18 


101 
64 
78 


56 


26 
80 
32 
10 
32 

—14 
25 

—20 
35 
24 
20 

—  6 
30 
26 
28 
10 
25 
80 
26 
31 
30 
28 
80 
84 
22 
26 
82 
82 
80 
20 

3 
30 

—  6 
22 
18 
18 

9 

30 

—18 

26 

—  7 
89 
34 
20 

Zero. 

—14 
28 
25 
25 

Zero. 
26 
48 


85 
67 
44 

130 
84 

114 
68 

180 


79 


86 
86 


112 


71 
62 


58 
88 
60 
74 


78 
72 
83 
79 
78 


92 
114 
81 


77 
91 
110 
112 
96 
84 
82 
132 
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APPENDIX   aa. 

Mean  of  ike  maximum  and  minknwm  temperaiurte  (In  degreee  FakrenheU)  at  ike  cott(m-regi&n 
siaHonB  of  ike  Signal  Service,  United  States  Army,  for  ike  montke  July  to  October,  1884, 
and  May  and  June,  1885. 

[These  means  are  obtained  by  dividing  the  sums  of  the  dailv  readings  of  self-registering  thennoms- 
ters  by  the  number  of  obserratUms  taken— one  oaily  at  6  p.  m.,  central  time.] 


Wilmington.  y.C: 

CharloUe.N.C 

Cheraw,  &  C 

o 

B^5 

o 
6&6 

88.2 
91.2 

67.8 
60.7 

Florence,  8.C 

Ooldsboroagh,y.O.. 

m.« 

7L6 

Lomberton,  N.  C 

M.4!    60.81 

Kew.Beme.K.C 

88.6 

6a2 

Raleigb.N.C 

SalJslRiry.N.C 

80.5 

67.0 

02.3 

68.8 

Wadesborongh,  X.  C 
Woldon.N.(f 

01.5 

68.6 

88.4 

68.1 

Wilmington.  y.C... 
Charleston.  S.  C. : 

87.4!    73.61 

Bnmohville,aC 

oao 

7L0 

Charleston.  8.  C...... 

oao 

76.4 

HardeeviUe,S.C 

08.7 

70.6 

Jaok8onboroagh,8.C . 
King8tree,aa. 

•01.6 
"02.1 

«75.4 
>60.8 

Saint  George's,  8.  C 
Saint  Matthew's,  a  C 

08.1 

6a8 

0L4 

71.4 

Yema8see,aC 

02.0 

70.8 

Aagnsta.  Oa.: 

AUendale.  aC 

01.0 

63.6 

Athens,  Ght 

06.0 

60.7 

Augasta,Oa 

80.9 

72.0 

Batesbnrg.8.  C 

91.8 

70.4 

BUokvme.aC 

92.9 

78.0 

Camak,  0% 

019 

60.6 

Chester,  a  C 

98.2 
9a4 

60.6 
60.6 

Colambia,aC   

Oreenwood,  a  C 

80.4 

67.0 

Union  Point,  Ghs 

Washington.  Oa 

WaynesDoroagh.  Oa. 

"*06.'6 

"io'i 

>06.0 

•71.0 

Savannah,  Oa. : 

Albany.Oa 

AllapaVOa 

Balnlbridge,  Oa 

01.5 

78.2 

91.7 

72.0 

90.8 

72.6 

Cedar  Keys.  Fla 

87.6 

76.8 

Eastman,  Oa 

*92.8 

(') 

Femandina^  Fla 

91.6 

71.7 

FortOaines,Oa 

91.0 

72.2 

Jesap,Oa 

94.6 

7L2 

Live  OiOc.  Fla 

94.3 

60.7 

Millen,Oa 

04.1 
92.6 

80.8 

69.2 
72.7 
76.0 

Qaitman.  Ga 

Savannah,  Oa 

SraithviUcGa 

Thomasville,  Oa 

94.1 

68.0 

89.4 

72.8 

Waldo,  Fla. 

89.2 

72.7 

Way  Cross,  Oa 

95.0 

70.9 

Atlanta,  Oa.: 

Anderson,  a  C 

Atlanta,  Oa 

93.8 

68.8 

86.0 

70.6 

CartersvUle,  Oa 

91.7 

67.0 

Colambas,Oa 

«89.6 

«69.2 

84.6 
90.0^ 
90.5 
86.5 
88.8 
8&6 
86.2 
89.6 
88.8 
88.1 
84.6 

87.8 
86.2 
89.6 
88.6 
«80.6 
80.0 
88.6 
80.0 

8&8 

02.2 
88.8 
80.7 
80.1 
02.8 
88.4 

8ao 

816 


08.4 
80.2 

91.1 
<66.4 
90.6 
88.1 
>9a8 
87.9 
90.0 
9L 
92.0 
9t.8 
'91.6 
•86.2 
95.0 
89.0, 
00.7 
94.5' 

91.4 
83.1 
88.9 
•8d.4 


66.6 
66l2 
68.0 
68.0 
66.9 
67.1 
66.4 
61.8 
06.9 
07.0 
70.6 

69.0 
72.7 
68.7 
71.8 
W.3 
66.6 
68.9 
68.4 

61.9 
66.2 
70.9 
67.8 
68.9 
66L6 
66.6 
68.0 
64.6 


07.0 
60.2 

7L0 
•67.1 
70.2 
74.4 
(») 
72.8 
68.4 
60.7 
67.8 
68.0 
«66w4 
•78.1 
67.0 
69.2 
70.4 
72.(5 

66.7 
67.5 
6&] 
•70.4 


81.9 
86.9 
86.9 
84.7 
83.6 
87.6 
86.1 
89.1 
86.6 
85.1 
88.9 

84. 

48& 

•66. 
86. 
85w2 
86.7 

86.0 
%7.8 
86.3 
86.8 
86.6 
90.7 
86.2 
485l0 
86.0 


98.3 
86.6 

90.0 
«87.7 
90.2 
86.9 
^89.7 

90.8 
87.6 
469.9 
87.9 
89.9 
83.1 
90.3 
88.2 
(') 
90.5 

89.4 
83.6 
8a  7 
■69.6 


64.4 

6ao 

68.1 
62L8 
60.3 
64.9 
61.1 
68.4 
62L2 
61.5 
07.5 

6IL6 
71.7 
6&3 
«62.8 
•02.1 
68.1 
64.9 
64.4 

64.8 

•6ai 

6&2 

;647 

%9 
66L6 
6aL8 

«64.2 
60.7 


64.8 
64.8 

6&0 
■66.0 
67.7 
78.6 
C) 
(») 
66.3 
6&6 
•64.0 
68.4 
66.8 
70.4 
64.1 
67.4 
C) 
63.2 

63.1 
6&] 
63.7 
•6&2 


76.4 
18&1 
82.1 
80.6 
79.7 
76.6 
7a  0 
81.8 
82.6 
77.7 
77.7 

8a4 
7a  0 
82.4 
8a7 

480.6 
81.6 

•8L6 
8L1 

81.6 
80.0 
8L8 
8L4 
81.7 
85.7 
83.1 
81.2 
80.8 


8ao 

8L6 

88.4 

%3.8 
8a6 
82.1 

•84.1 
89.3 

>86.0 
82.4 

•85.6 
84.6 

«85.5 
7a  2 
85.6 
85.2 
85.9 
8a7 

82.5 
77.1 
81.0 
«84.8 


87.8 
*6a7 
60.8 
07.1 
64.8 
54.9 
•54.4 
49.6 
66.6 
62.2 
60.6 

60.8 
05.8 
60.8 
65.6 
«61.4 
66.1 

«oa4 

64.6 

00.1 
50.9 
01.2 
6a2 

50.8 

oao 

60.1 

6ao 

60.9 


57.2 
4a7 

60.7 

•sai 
6a4 

67.2 
if) 

7ao 

»67.4 

5ao 
>5a6 

66.7 

*5a6 

63.  R 
64.1 
50.7 
68.8 
64.7 


7a8     6a6 


8a8 


82.6     60lO 


7a2 
80.8 

7ao 

70.8 

oao 

8L7 
7a  7 
70.0 

82.8 
79.0 
84.6 
77.4 

*82.7 
84.0 

•83.2 

8a8 

82.0 
84.6 

8ao 

82.8 
82.8 
84.2 
82.8 

8ao 

80.8 
*77.6 
8a6 
8a8 

84.8 
*80.6 
8a6 
8L7 

8ao 

80.1 
84.6 
85.0 

8ao 

85w5 
8a4 
80.9 
87.7 
83.3 
87.1 
8a5 


sao    8a2 

69. 5  74. 8 
64.8,  77.1 
<6a51  «7a6 


6K.8 


6ao 
6a8 

67.8 
6a3 
41.7 
49.8 
6a8 
02.9 

00.0 
6a4 

6a7 
6ai 

<67.8 

6a7 

•69.0 

6a4 

60.3 
6a4 
60.6 
«60.4 
6a2 
66.8 

6ao 

60.2 
67.7 
164.9 

6a4 

oai 

oai 

•67.9 

oai 

00.9 
69.0 
07.4 
60.9 
00.6 

oao 
6a6 

61.8 

6a  2* 

6L8 
61.8, 
5a  8 
61.91 

6a2 

6ao 
6a3 


80.3 
88.7 

8a 
8a 

87.1 

8a3 

90.7 
90.0 
8a6 
84.6 

89.2 
8a8 
9a8 

8a7 
8a9 

91.4 
90.1 
8a8 

89.2 
94.2 
9Lu 
91.4 
89.9 
92.0 
9a3 

8ao 

89.Q 
8a7 
91.7 
91.4 


92.4 
84.0 
•90.2 

460.8  •sa 


67.4 
6a4 

6ai 
6a9 
6ai 

65.4 
64.8 
51.6 
5a2 

6ao 
6ao 

6a8 
7a  6 
6ai 

63.6 
64.0 
64.2 

6ai 

07.8 

oao 
o&o 
oa? 

67.2 

6a9 
oa2 

07.0 

oas 

67.0 

6a8 

67.8 

6a8 


91.7 

72.4 

•9a8 

•07.9 

90.5 

7a  8 

87.6 

7a  6 

91.9 

oao 

8a6 

7ao 

9a4 

oas 

•02.7 

•6a8 

92.0 

6a9 

9ai 

07.8 

94.1 

6a6 

8a7 

718 

9ai 

60.5 

90.3 

6a2 

9L6 

7a  7 

91.5 

7a  4 

6a8 

09.8 

6a7 
•6ao 


>  Twenty-two  days  only. 

*  Thirty  davs  only. 

•  Twenty -eight  days  only. 


*  Twenty-seven  days  only. 
•Twenty-six  days  only. 

•  Twenty-nine  days  only. 


'No  record. 

•Twenty-five  days  only. 
•Twenty-three  days  only. 
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amd  minimum  temper^twre*  at  ike  coiion'frgiim  9ta1iion8  of  the  Signai 
Service^  /'O.— Continued. 


1884. 


Jnly. 


HuL    Hin. 


August. 


Hax.    Hin. 


▲tlutikG*.— CoDtliraMi:  o  o 

I>altoB.Oa I  8&7     00.0 

GflintfSviUe,  Oa i  83.5    87.2 

Gi«eDTiUe,S.C 01.7 

Griffin.Ga I  8&6 

Maooo^Oa ;  93.8 

Kawnan,  Ga      >  01.8 


SpartanbarK,  S.  C... 


02.1 

oas 

92.0 


72.0 


0017 
70.0 
05.8 


8a6  70.7 

95.4  7a8 

oao 

93. 9  73. 1 

95.6  72.0 
06.1  71.5 

89.7  78.7 
•96.7  »70.6 

93.6  71.1 

96.7  7L8 


97. 5j  8a8 
02.5  74.4 
100.11    73.2 


I/aQcoa, 

Weat  Point.  Ga 
Montftomerj,  Ala. : 

BinniDKbam,  Ala ... .     OL  8 

Calera.  Ala V13 

Xaftola^Ala ,    01.1 

Fort  Deposit,  Ala  ...\  SOO.4 

Grarnville,  Ala i     (•) 

lCarion.Ala |    05.1 

HoDtgomery,  Ala ,    00. 0 

Opalika,  AU ;    02.1 

Fioe  Apple,  Ala. ...      98. 1 

Sehna^Ala .'J    80.9 

Mobile^  Ala.: 

Aberdeen,  Hiss.. 
ColnmbaSfMiss.. 
STerKreen,  Ala.. 
LlTinKstoQ,  Ala. . 

Haron.lClHS 

Meridian.  Miaa... 

Mobtlr.AU 

Olcialona,  Miss... 
WaTnesbomagh,Mia« 
Kew  Oriaan^  Ls.  : 
Alexandria, La  ... 
Amite  City, La... 
BrookbaTeo,  Miss    ..     94.5     7&2 

Cbenejville,  La 95. 8     73. 1 

Cooabatta  Cbnte,  La 
Haalebnrst,  Miss. 

Lafayette,  La 

Minden,  La  ....... 

Kaicbez,  Misa 92.3! 

Naiebitocbee,  La...      90.5; 
New  Orleans,  La. . . .     00. 8 

Opelonsas,La 06.0 

SbrsTeport,  La 00.1 

WbiteviUe,La 94.5 

GalyestOB,  Tex. : 

Aoatm,  Tex 100.0 

Beaamont,  Tex <•) 

Belkiii.Tex 08L7 

Columbia,  Tex 02.8 

Coraicana,  Tex 00.8 

Coero,  Tex 00.5 

Dallaa.Tex    lOaO 

Galreston,  Tex 00.6 

Heama,  Tex 07.7 

Hempstead,  Tex 05. 1 

Hoaston,Tex  08^7 

HunuVuie^Tex 07.1 

Longriew,  Tex  *00.0 

Lolinic  Tex (*) 

Orange,  Tex ««01.5 

Palestine,  Tex 03lO 

Ban  Antonio.  Tex...     05.2 

Soor  Lake,  Tex >06.8 

Tyler,  Tex 07.8 

Waeo.Tex.. 100.3 

Weatherford,  Tex...|  i0&5 
Weimar,  Tex |    07.0 

'Twenty-nine  days  only. 

■Tbirty  days  only. 

*Twenty-seTen  days  only. 

*Twen^-eigbt  days  only. 

*Tweaty'1kr%  days  only. 


87.2 
85.0 

67. 1  87. 8 

70.0,  86.1 

71.7:  00.0 

70.6  88.4 

67. 4  80. 5 

«6.8  88.0 

7L1  80.5 

68.8  80.0 

>62.4  *00.2 

72.1'  89.6 

no.  6  88.  a 


72.0     88.8 


80.8 
08.2 


00.0 
■87.1 
88.6 


8617 
08.7 
77.0  08.3 
01.5 
02.4 
01.5 
88  0 
08.7 
02.8 

02.5 


September. 


Max.    Min. 


65.0  88.8 

66w8  84.7 

64.0'  86.8 

67.4'  86.1 

00.8  80.2 

66.0(  «88L6 

63.  i;  80.0 


64.1 
67.5 

65.0 
"62.4, 

60.6' 

66.21 

68.8 

67.5 

68.5 

64.0     88.0 
*63.4 

67.5 


66.6     86.7,    6IL7i 


67.2 


66.4 
71.2 
66.7 
67.4 


86.7 
80.7 

08.6 
00.8 
00.2 
8&0 
00.6 
04.0 


October. 


Max.    Min. 


68.6 
57.4' 
61.01 
66.4, 
66.2 
65u0, 
60.8, 
6L0 
6&0| 

60.81 
50.8 
71.8 
64.  ll 
6&6I 
O&O, 


188& 


May. 


Max.  Min. 


80.1     54. 8|    80.0 
n.5     52.2,  >70.0 

58. 5     81. 1 

50.0 

58.1 

5&1 
%2.8 


70.6 
80.5 
88.0 
82.1 
*88.6 
70L3 
88.2 


80. 4|    68.6 


00.1 
80.0 


6S.0, 
62.61 

o&o 


7a  5 

88.8 
81.4 
88.2 


78.0  02.4 
67.3  OLO, 
64.2     08^4 


02.0  6&4 
70.5' 
66L0, 
64.4 
02. 2  64. 4l 
87. 5  71. 0 
102.6  16IL4 
9L3     6IL0 


68.6     OLO,    67.0 


06.0     72.51    08.6|    6&2     OLO     65.2, 


07.4,    78.0     04.8     60.  o'    08.0     68.  Ol 


76. 2     80. 6 


00. 0     67. 2 
01.0;    67.6, 


00.8     66L 
00.8,    6&6; 


08.2 
01.8 
05.2 


76.8 
77.8 
70.1 
77.0 
74.6 

74.0 

C> 

78.6 
74.4 
74.8 
7&7i 
80.4 
73.0 

"75.7 
74.4 
75.1 

«6&7 
(•) 

»«82.2 
74.3 
76.0 

•71.0 
78.7 


00.0 

8&1 

03. 

04.7 

OLO 


«06.0   «72.t 


»71.4 
77.4 


«04.8 
86.2 
0L5 
06.2 
06.4 
O&l 

oai 

04.5 
01.5 
05.3 
05.5 
0&4 
08.7 

»«02.5 
01.4 
02.4 

'•04.3 
03.7 


70.41    02.7!  66.8! 

70.2,    01.0  70.0, 

6&4!    08.5'  60.2 

70.31    88.0  70.5 

70.6    .87.6  70.5, 

74.4     86.8  78.0 

88.7,  67.8 

OLO  7L6 

OLO,  6a5; 


66.7 
72.1 
60.1 


(«)  I 
71.  Ol 
70.1 
72.7 
7L6 
7A7 
60.5 
75.2 


70. 8     80. 4 


7L1 
68.0 
74.2 
"80.1 
70.3 


77. 0     07. 5 


'•67.4 
69.5 
73.1 


•04.81  %8.1 
02.61    74.4 


04.8;    72.3 
(«)    I    <•) 
04.2!     (•> 


04.6 
03.0 
01.0 
87.2 
0L3 
00.1 


02.6 
00.6 
04.1 
»»00.2 
00.3 


73.5     80.4 


•01.7 
92.5 
94.0 
92.6 
92.8 


70. 7| 
7L8 
7L0 
72.0' 
70.0 
68.3 

70.5; 

70.4 
7Ll' 
66.4 
75.5 

'•70.5 
70.7 
70.4 

•07.3 
71.  Ol 
74.0, 
72.8 
76.2, 


8&1 
82.8 
85.2 
82.7 
88L2 
84.0 
83.0 
82.8 
88.4 
8L0 

70LO, 
88.8 
8S.3 
»81.0 
82L0 
70.8! 
82.5 
84.4 
817 

8L0 
8&7| 
88.8; 
8L7i 
TOlO, 
80.4 
62.9 
81.8 
80.1 
77.0 
80.8 
84.0 
77.5 
82.8 

(•) 

2> 
(•) 

<!> 
5!> 
(•) 

80. 0| 
70.7 
(•)    I 

78.2 

<•>    I 

(•) 

«1.5! 
*85.0i 

77.0; 

78 
>8L8 

(•) 

<!> 
(•) 
82.4 


«Ko  record. 

^  Twenty*foar  days  only. 

•Obsenrations  discontinued. 

•Twenty  days  only. 

>•  Beoora  incomplete. 


68L6;    80l5 
66L8;    80.8 


67.8 
4a  0 
•56.61 
66.6 

5a  2; 

57.0 
6L4! 
56.8 

517 
57.4' 

66.51 

68.4' 
»55.0 
55.8 
64.8 
6a6 
6a  2i 

6a  2 

fiao! 
6a  8, 
6a  1' 
6a  71 

87.0 
67.8' 
6a  7| 

6a  7 

6L2 
5a  5, 
67.4 
6a6 
5a5; 

eao 


8a4 
48a6 

>8ao 

8L8 
82.0 
8a4 
80.8 

8a  o! 

8L8 

sai 

«8L1 
84.0 
<•) 

•eao 
8a2 

82.5 

8a 

•84.2 
83.7 

8L1 

8a8 
8a4 

84.8 
80.6 

8ai 

82.5 

8ao 

oao 


June. 


Max.   Min. 


oas 

84.2 
8a6 
82.2 


<? 
(•) 

(•) 

<!> 

(•)     — 

57.0  "oao 

8L3 


6a  0 

(!> 
(•) 
6L0 

^V 
(*) 

63.5 


15a  6 
•5a  5 
62.5 
50.8 

5a  8 
6a4 
46ao 
54.4 

6a7 

52.0 
454.8 

•oai 

7L0 
74.8 
5a6 
6L5I 

6a4 

57.8, 
6a  0, 

^oai 
6a2 

<5 

■67.7 
6a5 
6L5 
64.1 

•6a8 

6ai 

614 
6a5 

6a8 

6L5 
5a7 
00.4 
64.6 
57.6 
6L0 


oao 

8a4 

0L2 
86.7 
0L7 
80.0 
80.0 
89.7 

8ao 

00.6 

>oa8 
oa4 

80.4 

8a5 
oao 

00.6 

8a2 
oao 
«oa6 


80.8    oas 


.4 

6a6 

62.8 
62.8 


oao   57.5 

82.2     6a4 

8a  1    6a7 

"8a6   •64.5 

7a  6 
5a8 
(•) 
6ai 

61.7 

(10) 

(•) 


8a2 
(•) 

82.1 
82.2 
82.2 
^--     (•)    I     w 
•52.  0|  »»83.  8,  »«00. 4 
50.  r     79.5     61.3, 
64. 0  >*81. 2i  »«63.  el     ... ,      . ..  . 
•58  4  «*84.4  »«64.3;  »«01.8  '>6a7 


oai 
6a4 

64.0 

oas 

60.6 
67.8 
66.0 
04.2 

oai 

6L7 
>66.0 
60.2 
71.2 
^.0 
6a2 

7a  4 

67.4 

6a2 

46a6 


80.0  oas 

OaS;  7L6 

C)  (•) 

404.0  m.o 

oao,  6a2 

oar  71.1 

8a  2  71. 0 

02.0  7ao 

9L3  60.1 


012 


01. 6    oa  2 

04.0 


67.5 

oa2   6a2 

80.8     6a5 

6a8 
7a  6 
6a8 

60.2 
01.2  60.6 
80.0     7a8 

oai 

72.8 


oai 

01.5 
018 
02.2 


oai 
8a4 

(•] 

oai 
(•) 
02.9 
8a7 

04.8 
07.0 
04.1 

8a7 

08.4 

"80.5 
02.7 
00.3 

»0->.2 
00.8 
80.4 
91.4 


82.  5' 
82.0, 


5a  0, 
OLO 


08.6 
02.6 


6a7 


(•) 

72.2 

(•) 

54.8 

72.8 

027 

7a  0 

67.4 

7a  0 

00.7 

*7i.*8 

7a  0 
n4.4 
«7a6 
7a  3 

70.0 

fl.  I 


6a8 

71.7 


(•)  i  •ra.s  •so.  8  18a  0  "sao 

63.0     83.7.    63.1      04.6     71.8 
"  Seventeen  days  only. 
i«  Eighteen  days  only. 
••Twenty-six  days  only. 
'4  Twenty-three  days  only 
!•  Sixteen  days  only. 
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Mean  of  ffta  maaelmumamd  wMmmm  Umperatwret  at  the  ooitan-region  etatiaiu  of  the  Signal 

Servioe,  ifo.— Continned. 


yioksbnrg, 

Edwards,  Miss 

Jaokaon,  MiM 

Lake,Misa 

Monroe,  La 

Vidkeban;,  Hiss... 
Little  Book,  Ark. : 

Arkansas  City,  Ark 

Brinkley,  Ark.  

Devall's  Bloff,  Ark . 

Fort  Smith.  Ark... 

Helena,  Ark 

Ken8ett.Ark 

Little  Book,  Ark... 

Madison,  Ark 

Magnolia,  Ark 

IdaTvem,  Ark 

Montioeuo,  Ark 

Newport,  Ark 

Paris,Tex 

Pine  Bluff.  Ark 

ProsooU.  Ark 

BasselivUie,  Ark . . . 

Texarkana,  Ark .... 
Memphis,  Tenn. : 

Batesville.  Miss 

Bolivar,  Tenn 

Brownsville,  Tenn.. 

Corinth,  Miss 

Covington.  Tenn  . . . 

Decatur,  Ala 

Dyersburg,  Tenn  . . 

Grand  Junction, Tenn 

Gienada,  Miss 

Hernando,  Miss 

Holly  Springs,  Miss 

Memphis,  Tenn 

Milan.  Tenn  

Nashville.  Tenn 

Oxford,  Miss 

Paris,  Tenn 

Scottsborongh,  Ala. 

Tascumbia,  Ala 

Withe,  Tenn 


o 

0 

0 

0 

08.9 

78.7 

9L4 

70.2 

oa.6 

72.1 

•9LI 

•6S.1 

i3.fl 

00.7 

•90.0 

•66.8 

OS.Q 

74.8 

90.8 

60.4 

93.7 

748 

90.5 

69.8 

94.8 

78.8 

•90.1 

•68.6 

96.1 

/»> 

82.8 

(») 

•91.0 

•68.8 

•sao 

«616 

90.7 

72.1 

90.1 

6ao 

9L1 

71.5 

88.5 

67.2 

93.4 

69.0 

80.5 

68.7 

93.a 

72.9 

88LS 

08.4 

■97.0 

•69.0 

94.6 

•4.7 

90.7 

74.2 

80.0 

74.0 

98.1 

70.  a 

91.7 

67.4 

"93.7 

••72.1 

•9L1 

•6&4 

S93.O 

•58.6 

89.4 

52.6 

9&2 

71.6 

93.5 

66.6 

93.ti 

75.  fl 

88.8 

75.0 

•97.5 

•6L2 

»«9L6 

56.1 

»«93.6 

»«64.7 

•91.2 

•66.4 

9S.5 

65^2 

92.3 

61.0 

95.3 

71.0 

92.4 

C6.7 

89.8 

70.8 

87.8 

65.0 

91.3 

70.2 

88.5 

66.3 

92.2 

68.8 

89.1 

65.5 

92.9 

69.4 

89.7 

63.6 

92.  G 

69.0 

89.5 

65.1 

"93.4 

•68.2 

89.8 

62.7 

90.3 

6&9 

8a6 

64.1 

"93.4 

"70. 5 

•89.7 

•66.2 

95.9 

65.8 

98.7 

62.3 

90.0 

70  5 

87.1 

67.4 

90.9 

73.9 

86.8 

70.4 

92.1 

oas 

88.8 

63.8 

87.2 

70.4 

85.8 

66.6 

92.1 

6&7 

88.1 

6L2 

89.8 

67.5 

87.1 

ss 

89.9 

6&9 

87.5 

90.8 

6&2 

88.fl 

64.7 

(•) 

(•) 

92.9 

63.7 

93.2 
92.2 


6a8 
66.7 
89.6  68.7 
9a2  08.8 
89.9     7aO 


W.l 
486.4 
«88.6 
98.2 
84.2 
87.7 
86.5 
(') 
92.0 
80.2 
"90.6 
87.4 
91.7 
8a6 
90.5 
80.0 
90.7 

01.8 
8a  01 
87.81 
89.6 
87.9 
89.7 
87.9 
8a3 
•90.1 
•91.3 
85.0 
66.3 
87.6 
84.8, 
87. 4| 
8&1 
8a  0 
8a  9 
92.5 


•6a7 
(») 

»6S.7 
6a4 
64.9 
63.4 
67.6 

\'L 

63.7 
"6^3 
52.1 
67.6 
70.3 
56.8 
6a7 
6L9 

66.4 
64.9 

6ai 

64.2 
63.2 
63.8 
63.8 
646 
•64.8 
<61.7 
67.0 
69.2 
63.9 
65.8 
66.4 
62.5 
61.1 
62.0 
63.0 


82.4 
80. 
82.1 
•80.5 
80.8 

(•). 
•7a  6 

7a  4 
7a  8 

74.8 
76.0 
7a  8 

7a  6 

80.5 
82^7 
•77.6 
•74.4 

i*> 
75,3 

77.6 

'•) 

7ao 

81.6 
(•) 

7a  1 

80.2 
77.6 
80.5 
7a  2 
•79.0 
80.8 
80.2 
77.4 
75.6 
77.0 
7a8 
7a  8 
7a  5 
80.1 
8L1 
8L7 


sas 

67.6 
5a  8 
W.4 
6L0 

^ 

5L4 
5&0 

sas 
5a  0 

57.5 
6a4 
62.6 
58.2 
•5476 

Has 

u> 

4a7 

(•> 

4ao 

54.8 

(•) 

58.6 
5a  6 
5a  8 

5ao 

52.2 
•54.6 
5a  6 

5ao 

57.1 

5a6 

53.2 
6a7 

5a4 

5L8 

6ao 

64.7 
52.0 


8a2 
84.2 
82.3 
80.1 
•8L2 

a. 

7a  2 
7a  8 

80.2 

•7a  I 

77.0 
83.0 
8a8 

8ao 
•7a  8 

«80.1 
10.1 

7a  0 

<81.1 

7a  8 

8L0 
81.0 

7a  6 

7a  2 

80.1 

7a  1 

80.4 

7a  3 

77.3 
84.5 
82.9 
77.9 
77.6 
80.7 
7a  1 
7a4 

»7a4 

•77.7 
77.9 
7a  9 


61.2 
59.2 
54.2 
6a  9 
MU.5 

(») 
55.5 
5a  8 
5a7 
57.1 
•5a  7 
60.1 

5a6 
sao 

•51.8 
•67.0 
•57.4 

5ao 

51.1 
«4a6 

5a6 
4a8 

5a4 

54.7 
57.0 
54.2 
55.7 
54.8 
5a2 
5a4 
52.1 
56.8 
5a  8 
6a7 
55.1 
57.3 
5a6 
•47.9 
•5a  8 
54.6 
64.1 


9a  9     71.0 


94.1 


92.9     6a8 


9L2 
9L6 


91.6     6a  2 


89.5 
8a3 
9L6 
88.1 
89.0 
91.5 
9a7 
94.4 

9ai 

9a  5 
9a4 
90.1 

oa4 

«90.0 

sao 
8a8 

87.0 
89.1 

8a2 

89.4 
91.9 
«8a3 
88.3 
93.2 
94.0 
89.1 
89.0 
92.1 
84.3 
90.7 
87.4 
87.3 
90.1 
89.8 


6a4 


7a  8 

74.2 


6ai 

67.0 

6a8 

67.2 
7L8 

6a« 

09.2 

6ao 
6a7 

67.0 
64.2 
65.9 
61.5 
<67.4 
67.1 

6a3 
6a9 
67.6 
67.9 
67.1 
65.7 
«6e.3 
67.3 
5a  3 
80.4 
7a  3 
7a  7 
66.7 
6a5 
68.3 
67.1 
63.7 
65.6 
65.2 


» No  reoord. 

•  Twenty-seven  days  only. 

•Thirty  days  only. 

4  Twenty-iime  days  oolj. 


•  Twenty  >eight  days  only. 

•  B^oord  incomplete. 

'  Twenty-thrse  days  only. 

•  Twen^-alx  days  only. 


•Twenty-four  days  only. 
>•  Seventeen  days  only. 
"  Twenty-five  days  only. 
»  NlnatMB  day*  only. 
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APPENDIX  23. 

Mmm  Umptiratntm  (l«  dtgreet  FahrenheU)  a<  7  a.  m.,  3  and  11  p.  m.  (  WashingUm  Htne),  at 

from  January  1,  1860, 


January. 

February. 

March.           April. 

May. 

StatioM. 

J 

J 

1         1    -: 

i 

i 

a 

i 

i 

a 

a|a'« 

4 

0, 

0. 

d 

6. 

,.4 

<<  ^  ^ 

fe» 

« 

r^ 

t- 

CO 

0       •        o 

NewBnfKlaod: 

0 

0 

'   0 

0 

0 

0 

EastporLHe 

PortlaoiMe 

10.0 

28.0 

10.6 

20.6 

2a  6 

22.7 

:                                                   la  4  51. 9  44.0 

20.7 

20.8 

23:7 

24.8 

33.4 

28.0 

\                                                  >2. 0  60. 0  52.  7 

HoantWiubiiigtoii, 

BOBtOELMftM 

New  HaveD,  Conn. 

6.8 

&8 

6.7 

&6 

0.6 

ai 

I2.03a93a6 

{         1 

23.2 

80.6 

25w4 

26.5 

35.1 

2a  5 

:                                                 »3. 2  59. 9  52. 8 

23.0 

21.0 

26.6 

27.0 

35.2 

20.5 

:                                                   ;4.  4  63.  3  54. 1 

New  London,  Conn . 
lUddleAtlaniioStotM: 

2&i 

82.7 

28.0 

20.2 

36.3 

30.9 

;                                                   >a  660. 4  53.  4 

1        1 

Albany,  N.  Y 

22.1 

2a6 

24.3 

27.0 

34.0 

29.0 

»7. 7  67.' 4  5a  5 

New  York  City.... 

27.3 

33.6 

20.3 

80.7 

37.6 

•    32.4 

i                                                   15.565.  157.3 

Philadelphia,  ^a... 

28.8 

34.0 

81.6 

33.9 

41.5 

3a  1 ;                                                 ^7. 7  70. 3  60. 0! 

Atlantio  City,  N,  J. 

29.8 

35.8 

31.6 

83.1 

30.3 

34.8 

J                                                   16.161.555.8 

Sandy  Hook,  N.  J.. 

20.5 

85.0 

81.1 

32.8 

3a  5 

34.0 

:                                              >a  8  60.  0  55. 0 

82.6 

87.3 

34.6 

86.5 

42.1 

3a  4 

»7. «  63.  K  Sa  4i 

2&6 

33.5 

30.2 

81.9 

37.6 

82.  9 !                                                   J6. 3  04.  9  57.  21 

Baltimore.  Md 

81.3 

88.1 

33.0 

86.2 

44.3 

3a  6;                                                 M).  8  Tif.  u  «3.  r 

WaehingtonCity  .. 

2ao 

36.7 

3L5 

34.2 

442 

37.  0 :                                                   >9. 7  73.  2  «2.  0 

Cape  Henry,  V  a... 

37.9 

42.4 

39.6 

42.5 

4a4 

44.3^                                                   12.2,70.4  62.8 

83.6 

42.6 

36.4 

3a7 

50.3 

42.  3  ^                                                   n.  0  76. 0  64.  9, 

88.1 

44.2 

30.2 

42.7 

52.1 

45.1^                                                   4.3 

74.4  64.0; 

South  Atlantic  States: 

\ 

'        i 

Charlotte,  N.  C  . . . . 

37.2 

4&4 

4L0 

42.5 

54.7 

47. 7  ^                                                 «.  8 

7a  5  66.  a 

Kitty  Hawk,  N.C. 
SmithviJle,  N.C... 

40.5 

44.4 

41.5 

44.6 

50.0 

4a  7^                                                   52. 4  70.0  62.01 

43.0 

51.2 

46.5 

4a  1 

50.7 

51. 0  ^                                                   »7. 0  75.  4  «8.  2' 

Wilmington,  N.C. 
Charleston,  8.  C... 
Angusta,Ga 

44.4 

53.0 

46.7 

4a  3 

60.4 

51.8!                                                   W.4i7a7  07.5' 

47.8 

56.1 

60.8 

61,7 

61.0 

55.11                                                   59  6  77.7  70.9 

43.6 

55.2 

47.7 

4ao 

63.5 

53.  3  i                                                     55.9,81.4  70.0 

Savannah.  Oa 

48.4 

5&7 

62.2 

52.0 

64.2 

56.51                                                   ro.  .5179.8  71. 4 

Jacksonville,  Fla.. 
Florida  Peninsula: 

52.5 

64.0 

66.6 

56.0 

6a5 

59.71                                                   ^.480.771.9 

!                1 

Cedar  Keys,  Fla... 

64.5 

62.4 

57.6 

6a6 

6a  0 

6L6 

(                                               r2. 6  81. 2  74. 1 

Key  West,  Fla 

BaBorn  Gulf  States: 

60.1 

76.5 

70.8 

70.7 

7a  8 

72.0 

:                                               rg.  7  83. 7|77. 8 

1        1 

Atlanta,  Oa 

30.6 

4a  5 

44.2 

44.4 

6a  4 

50.1 

J3. 3;7a  9  tia  I 

Pensacola,  Fla    ... 
Montgomery,  Ala.. 
Vioksburg,  Miss  . . . 

60.1 

68.6 

53.5 

63.7 

6a6 

67.8 

1                                                   ro.  3  79.  4i72. 1 

44.3 

65.1 

40.2 

4a8 

62.1 

61.3 

I                                   :a  5  81. 3  71.0 

44.4 

53.9 

4a8 

49.3 

60.8 

54.4 

$6.8,81.171.4 

New  Orleans,  La... 

52.2 

60.4 

66.2 

66.6 

65.5 

69.61                                                   r2. 4)80. 2  74.  3! 

Western  Oulf  States . 

1         1 

Shreveport,  La  .... 
LitUe  Rook,  Ark.. 
Galveston,  Tex  .... 

41.7 

52.1 

46.5 

47.1 

57.6 

61.7 

1                                                   J7. 181.0  72.01 

37.8 

47.5 

42.  2 

43.4 

52.6 

4ai 

J4. 1  77. 1  68.  9 

61.0 

66.0 

53.8 

65.7 

6L3 

6ao 

(                                                   ra.  5  79. 7i75.  5 

Indianola,  Tex 

40.7 

57.0 

62.4 

65.4 

61.0 

67.5 

(                                   ra2.80.oi7a5 

Rio  Grande  Valley  t 

Brownsville.  Tex . . 
Ohio  Valley  and  Ten- 

63.7 

66.2 

66.0 

6a4 

60.0 

6LI 

(                                      r4.8 

85.17a7 

1 

nessee: 

OhattanoogiiL  Tenn 
Knoxville,  Tenn.. 

87.6 

46.2 

42.0 

48.2 

5a2 

47.7 

J2.0 

7a  6  oa  0 

34.2 

44.2 

38.6 

30.8 

6L7 

44. 8  -                                                 JO.  1 

7a964.6 

Memphis,  Tenn .... 

86.5 

45.1 

40.7 

4L6 

61.6 

47.  it                                                 ja  5i77. 2  69. 1| 

Nashville,  Tenn  — 

35.2 

44.3 

30.4 

4a9 

6L2 

4a  2 

ja  177.0  67.5 

Loai8ville.Ky 

Indianapolis,  Ind  . . 

32.6 

80.3 

3o.l 

3ao 

4a4 

41.8 

J1.374. 165.3 

26.2 

83.5 

28.7 

31.0 

8a  8 

36.7 

Sa  8  70. 7  62.  5 

81.2 

sao 

34.3 

36.0 

4a  8 

40.8 

^9.872.364.6 

Columbus,  Ohio.... 

26.8 

82.0 

20.G 

82.3 

80.8 

86.0 

Sa97a061.5 

Pittsburg,  Pa 

2&6 

34.8 

8L^ 

82.7 

40.6 

86.0 

)a272.360.7 

Lower  Lakes: 

1        . 

BufWo,N.Y 

22.6 

26.0 

23.6 

24.1 

20.3 

2a  4:                                                 50. 8'57. 8!5i  6 

SirK'.^.T.:::::: 

28.6 

28.1 

26.4 

26.4 

8L6 

2a  8':                                                 S2.i;58.5  54.2 

25.1 
23.6 

20.0 
28.7 

27.0 
25.2 

2a  3 
27.0 

8a  2 
8a2 

8a  8':                                                 3a  161. 156  2 
80.  8                                                    M.  6  62. 4  57. 4 

Cleveland,  Ohio .... 

Toledo,  Ohio 

24.2 

31.1 

26.6 

2a6 

3a  8 

82.2:                                       Mi.8  6a2;5a8 

I>etroit,Hioh 

23.4 

28.0 

26.0 

S8.0 

84.6 

3a6 

I 

M.0 

|6a  8167.21 
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APPENDIX  as. 

atatioM  of  ihs  Signal  Service,  United  Statee  Army,  for  eaek  month  of  ike 
to  December  31,  1684.) 


year,    (Compnied 


7S.7 

85.677.280.0 

884 

79. 5  7a  8 

86.3 

^a3 

7a  6  83.  7 

75. 7,6a  9 

7a  8 

70.6 

57. 46a  8 

60.9 

52.4 

64.4 

56.0 

7K  a'  84.  oVa  8  80. 7  86. 6 

80. 9,7a  8  86.6 

79.7   75. 4  8a  1 

7a  870. 1   79.4  72.8  60.169.6  6a  1 

5a2  a^8 

6a2 

82.4   87.680.083.7   89.4 

82.88:2.8   8a  1 

82.1,  80.6 

8a3 

81.1 

77.5  82.4|7a3  7a  8  7a  6  74.7 

68.2  74.4 

7a  6 

71.0;  »l.3|73.878.5'  86.0 

77. 1170. 7,  82. 4 

74.41  6a  0 

7a  0 

71.2 

5a9i  72.164.2  4a457.5  60  6 

40.1   60.8 

44.5 

77.1   84.277.97a2  8516 

79.3|7a5  85.4 

7a9  72.7 

83.1 

7a  0  67.1 

77.8,70.6  64. 0  6a  6  57.7 

50.6  50.9 

54.0 

73.8   86.876.875.0  89.0 

79.173.8  87.4 

77. 7|  6a6 

85.0 

74.4  62.6 

7a 268. 3  48.162.6  5a 4 

44.6  5a8 

4a  1 

74.0  88.2,77.4  75.5  89  7 

7a  7,7a  4   89.8 

77.7'  6a  2 

84.4 

73. 5  62. 5 

77.2  67.1   4a  8,61. 8  52.8 

4a  7t  56.  9 

50.5 

7h.4:  85.1 

79.8  80.1  87.1 

81.87a7|  86.8 

80.9  7a  1 

8a7 

77.9 

69.6 

7a0  72.1|  67. 06a  4*59.8 

5a  6  61.5 

5ai 

74.1   89.4 

79. 2  7a  3  91.9 

8L07a9,  91.0 

79.8 

6a4 

84.7 

74.1 

61.5 

77, 16a6  47.160.0  62.7 

43.8   55.2 

48.4 

72.0   84.9 

76.874.1   86.9 

79.172.8  8a2 

77.6 

6a  9 

60.3 

71.6 

59.8 

72.2  64.4  46.l'5a6  49.8 

40. 0  49.  0 

44.4 

70. 8{  86.2 

81.2|8L2 

87.9 

82.8 

80.6 

8a9 

82.6 

77.5 

8ai 

7a  7 

72.2 

77.5  74.3  5a  6  63. 8  61.1 

55.1   60.1 

57.3 

7&5'  86.9 

80. 5179. 7 

8a4 

8L4 

7a  7 

87.2 

8L0 

7a  1 

8ai 

7a  9 

71.2 

7a4 

74.1   6a  6 

64.8 

61.0 

63. 7i  60. 7 

5ao 

78.2  88.6 

81. 0  7a  8 

89.9 

8L6 

7a  7 

80.6 

80L8 

74.8 

8a2 

77.7 

71.1 

81.7 

7a  8 

69.9 

7a  4 

63.1 

5a6 

6a8 

50.2 

70.0  82.6 

72. 4  72. 1 

85.5 

75.0 

70.8 

83.6 

7a  9 

64.5 

79.6 

69.2 

57.6 

71.7 

62.0 

4a  3 

5ao 

4ao 

sas 

47.6 

41.4 

67.7   81.0 

71. 0  69. 8 

82.8 

72.8 

68.0 

a3.3 

71.8 

62.9 

79.8 

67.9 

54.9 

72.4 

59.9 

40.1 

54.6 

4a  0 

34.1 

4a  3 

37.5 

72.2  83.8 

74.974.4 

85.7 

77.4 

73.4 

8a4 

7a  9 

6a  4,80.1 

71.4 

59.7 

71. 8,64. 1 

44.3 

5a  2 

4a  8 

3a  9 

47.6 

41.2 

71  4    83.5 

73.8  72.6 

85.7 

76.2 

71.2 

85.3 

75.7 

64. 7  79. 6 

70.0 

58.0 

71.6  62.6 

42.0 

54,5 

47.2 

3:.0 

4a  9:40.  3 

69.8   80.3 

72. 0  72. 2 

84.0 

75.8 

69.5 

84.0|74.6 

63. 8  7a  6 

6a8 

5a7 

67. 6!59. 5 

41.6 

51.2 

4a  2 

3a6 

41.437.0 

68.2  7a  6 

70. 7  70. 6 

81.9 

7a  6 

67.9 

81.8  72.5 

61.176  5 

6a2 

51.6 

a^5 

55.8 

3a  2 

4a  0 

40.1 

2a9 

35.2 

31.3 

60.0 

79  8 

72.5,71.6 

83.4 

7a  1 

09. 5 

82. 8  74. 7 

64..4,77.  8 

69.5 

55.2 

6a2 

59.1 

40.4 

50.1 

4a8 

33.7 

40.7 

m.\ 

66.0 

77.3 

69.26a4 

81.4 

72.6 

66.0 

80. 4  71. 1 

60.  8i75. 7 

65.8 

51.0 

6a  1 

55.2 

da  2 

4a  9 

40. 2  2a  9 

3a  5 

32.  0 

65.0 

7a  8 

68.0  66.6 

8L7 

70.0 

64.5 

81.9  69.5 

60.8 

77.3 

oa5 

51.6 

61.6 

54.7 

8a5 

47.6 

41.1 

31.6 

37.6 

33.0 

61.1 

67.8 

62. 3  65. 4 

71.7 

67.1 

64.7 

73. 7  67. 0 
72. 9  67.  4 

60.3 

69.1 

62.3 

48.5 

5a9 

50.0 

sas 

41.6 

87.6 

28.9 

31.8 

29.5 

61.5 

67.6 

62.0166.5 

7L9 

6T.6 

65.4 

60.1 

68.0 

62.4 

4a  8 

5a6'50.4 

87.1 

42.0 

8a7;285 

32.0 

29.7 

64.7 

70  0 

64  86a4 

73.8 

68.8 

67.0 

74. 2  67. 9 

61.9 

69.4 

63.4 

61.4 

6a7|5a3 

8a4 

43.7 

3a  8  30. 6 

34.4  31.9 

63.9   71.1 

65. 7  67. 2 

74.9 

69  1 

05.1 

74. 8,6a  3 

61.1 

70.7 

6a7 

50.2 

5a  2|5a  3 

8a  2 

42.9 

8ai2a5 

32. 4  29.  3 

66.  n'  74. 3 

67.7  69.0 

79.0 

71.3 

6a6 

77.6170.2 

61.2 

72.4 

65.0 

50.5 

60. 0,54. 0 

87.1 

44.8 

89  7  29.4 

34.  2  31. 0 

68.41 

73.8 

6618.65.9 

7a  1 

09.6 

6&0 

7a  a 

'601 8 

6a8 

7L4 

63.8 

150.8 

68.0 

t6a6 

87.e 

148.6 

8a6 

28.6 

3a9 

131.0 
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APPBNDIXa4. 

ifeofi  a.  m,f  p,  m.,  and  midnight  tempetatwreB,  in  degreet  Fahrenheit,  at  siaUone  of  the 

mencement  of  observatioM 

rObflerratSooa  prior  to  Aagost  25^  1872,  wezo  taken  at  7.S5  m.  m..  4.86  and  11.86p.  ni.  (Washington  time); 

November  1, 1879,  to  December  81, 1884,  at 


Jairaaiy. 

February. 

Mar«h. 

»y. 

Sttttiona. 

i 

i 

s 

i 

8 

t 

i 

a 

S 

1                      i 

2 

4 

A 

> 

4 

<i 

4 

d 

0 

i                             i 
(                              > 

» 

New  England: 

0 

0 

o 

0 

0 

0 

0 

o 

0 

Ei»«tport,Me 

Portland.  Me 

17.0 

214 

19.2 

20.1 

25.9 

22.0 

26.0 

31.628.08C                                  .5 

44.1 

19.8 

27.8 

22.6 

22.3 

80.8 

26. 7 

29.4 

37.3  31.541                                 .8 

62.0 

Mt.Waah'ton,N.H. 

4.5 

6.2 

5.2 

6.2 

7.8 

6.2 

9.4 

12.0 

lO.llfi                                  .0 

32.7 

Boston,  Mass 

23.2 

80.2, 

26.3 

24.9 

82.9 

27.1 

31.5 

3a4 

32.841                                  .0 

52.7 

Block  Island, R. I.. 

28.1 

82.2 

80.0 

81.4 

85.7 

32.8 

33. 7  38. 8 

35.1,4C                                  ;0 

50.0 

New  Haven,  Conn  . 

24.1 

8L6 

26.9 

26.4 

34.2 

29.0 

32.5 

40.0 

33.743                                 .5 

54.6 

New  London,  Conn. 

26.4 

8L9 

28.0 

27.0 

83.6 

29.0 

33.3 

30.0 

34.043                                  .1 

53.0 

Middle  AUantio  States: 

1 

Albany.N.Y 

New  York  City... 

20.2 

26.6 

22.7 

22.6 

29.9 

25.1 

29.8 

36.8 

31.8  42                                  .6 

56.9 

27.1 

83.1 

20.8 

28.6 

35.4 

30.9 

83.7 

41.1 

35.  843                                  . 4 

50.9 

PhUadeIphia,:i>a.. 

28.8 

34.8 

30.8 

30.7     8a5 

83.3 

35.8 

44.5:ta7  4S                         .2I59.8 

Atlantic  City,  N.J. 

29.8 

86.2 

31.2 

31. 6  ,  37. 6 

33.1 

S6.1 

42.337.244                                  .8  54.9 

Bamegat  City,  N.J. 
Cape  May,  n:  J     . 

29.1 

84.2 

30.4 

81.0     36.6 

32.0 

36.0 

41.4  3a6;44                                  .7 

54.3 

?i1 

86.3 

83.9 

3:i4     30.0     35.6 

37.9 

42. 0  39. 6  4£                                  .3 

57.2 

SandvHook,N.J.. 

88.1 

80.2 

29.9     35.7 

31.4 

34.8 

40.936.543                                    8 

56.4 

Del.  ^'kwater.  Del . 

83.2 

37.0 

34.4 

86.0     42.1 

37.3 

37.8 

4.3. 5  39. 845                                 .5 

5ai 

Baltimore,  Md 

81.3 

87.9 

34.0 

83. 7     42. 1 

36.8 

38.4 

47.0  41.64«                                  .3 

62.1 

Washington  City.. 

29.4 

37.5 

32.0 

32.J     42.3 

34.0 

37.2 

48.2  40.647                                  .261.2 

Cape  Uenry,  Ya  . . . 
Cblncoteagne,  Va. . 

38.4 

42.8 

40.0 

41.0  ,  46.2 

42.2  44.8 

50. 1  46.  Iffi                                .0  61. 9 
45.240.84(1                                  .6  5a  2 

81.6 

85.9 

33.0 

3a  8     42. 7 

38.1    38.0 

Lynch  bnrg,Va.... 
Norfolk,  Va  

82.8 

42.5 

35.6 

35.8  ,  47.6 

89.8  {39. 5,53. 2  44.3  5C                                  .1 

68.2 

88.7 

44.0 

39.4 

39.8     48.3 

42.1   44.4  53.3  46.8  53                                  .8 

64.6 

BOatb  Atltintio  States: 

1        ■ 

Chailotte,N.O 

87.0 

46.6 

4a8 

41.8     53.4 

46.3  '45.3  58.249.8  53                                 .8 

60.0 

Hatteras,N.C 

42.3 

44.7 

42.6 

47. 0     51. 5 

47.7   47.6:53.2  49.2  53                                  .2 

GS.0 

Kitty  Hawk,  N.C. 

89.9 

44.8 

4L1 

42.1  I  47.0 

43.7  '45. 6*52. 0  46. 9  52                                  .6 

01.8 

Macon,  Fort,  N.C.. 
Smithville,N.C  ... 

41.6 

47.3 

42.7 

46.8 

54.6 

4a4   47.9  55.5  30.654                                 .1 

05.5 

48.6 

6L0 

46.2 

46.1 

65.0 

40.4 

f"  ''59.2  53.5  57                                  .7 

07.4 

Wilmington,  N.C. 
Charleston,  S.C.... 

42.6 

62.6 

46.4 

46.1 

56.2 

48.5 

i        60.7153.157                                  .6  66.5 

46.6 

53.6 

48.9 

48.9 

58.0 

62.3 

(        83.3  57.0  6(1                                  .171.0 

Aagu8ta,Ga 

4L7 

64.6 

46.1 

44.6 

59.4 

49.6 

4        85. 4,54.657                                  .1 

69.4 

Savannah,  Gai 

JaokaonviUe,Fla... 
Florida  Peninsula: 

46.6 

67.6 

60.8 

49.4 

60.8 

63.8 

I        86.  ulsa  3  62                                  .7 

71.0 

60.4 

62.4 

58.8 

63.1 

65.5 

56.8 

I        70.2,60.8  62                                  .8 

71.8 

1 

Cedar  Keys, Fla... 

64.6 

62.4 

67.6 

58.6 

66.9 

61.6 

(        6&  9'64. 1 67                                 .2 

74.1 

Key  West,  Fla 

67.7 

78.6 

09.8 

69.6 

76.5 

70. « 

'i        77.572.273                                 .577.8 

Sanford,Fla 

6ao 

69.8 

62.1 

68.9 

73.9 

69.5 

(        73.865.2M                                 .470.6 

1        '        1                1 

Atlanta,  Ga 

89.6 

4&6 

44.0 

43.6 

54.4 

48.9 

4        60. 2  53. 4  54. 8  67. 2,60. 2|63. 6  76. 0  68. 2 

Pensaoola,  Fla 

Mobile.  Ala 

6ai 

68.6 

63.6 

53.7 

63.6 

59.6 

i        67.4  61.061.173.166.7170.3  79.4  72.1 

46.8 

66.8 

49.7 

49.8 

61.5 

iM.O 

{        86. 6  59. 0  62. 073. 9'65. 169. 6  81. 7  72.0 

Montgomery,  Ala . . 
Vicksbnrg,Ml8s.. 

43.6 

64.8 

48.3 

46.8 

60.1 

52.3 

;        85.8  57.0  58.3,72.5  63.0  67.5  81.4  71.1 

42.8 

68.2 

47.6 

46.7 

59.6 

52.8 

I        86. 5  5a  3  59.  0  73. 2:64.  3  67. 5  81. 0,7L  4 

New  Orleans, La... 

50.0 

69.0 

63.4 

54.1 

64.0 

57.4 

I        68. 8 62. 3,65, 674.  7 68. 172. 6 80. 1.73. 4 

Western  Gulf  States : 

Sbreveport,  La 

40.6 

61.8 

45.4 

46.8 

68.1 

5L4 

i        86. 5,58. 4  5a  8 

7a  5 

04.4  07.081.8  71.6 

Fort  Smith,  Ark  . . . 

26l6 

88.0 

81.0 

85.6 

46.0  !  41.0 

4        59.0  50.2  51.8 

67.8 

Sa  000. 4  77. 4  00.0 

Little  Rock,  Ark... 

37.8 

47.6 

42.2 

43.4 

62. 6  ,  4&  1 

4        59. 8  54. 2 

56.0 

69. 6  62.  5164. 177. 1,6a  0 

Galveston, Tex  .... 

49.9 

f6.4 

52.7 

545 

60.6 

67.0 

(        87. 2163. 3 
(        89. 4  64. 2 
i        87.3'61.3 

66.  3,73.  2  6a  6  73. 4  80. 6.75. 2 

lodianola,  Tex 

49.2 

66.0 

52.3 

64.8 

62.1 

56.4 

66.  2|74.  6  68. 6  73.680.3174. 7 

Palestine.  Tex 

Rio  Grande  Valley: 
Brownsville,  Tex  .. 
Bio  Grande  City, 
Tex 

86.2 

47.6 

42.8 

4ai 

6&6 

50.4 

5a  6171. 9,65.  0  64.  5  77. 6,69.0 

1 

.        1 

1        1 

63.6 

65.8 

67.0 

57.9     69.4 

00. 6  (        75.667.4  69.8 

1                1        1 

80.9 

72.4 

75.4  86.277.1 

60.9 

65.2 

67.4 

66.8' 

72.8 

02. 3  (        BO.  9  »i  7  a?  7 

8a2 

73.4 

73.301    QTfi  1 

Ohio  Valley  and  Ten- 

* 

nessee: 

Chattanooga,  Tenn. 
Knoxville,Tenn  ... 

88.0 

4&8 

42.8 

4L6 

62L1 

40.24        5&3 

51  853.7 

07.1 

5a2 

62.6 

70.900.3 

83.0 

43.0 

86.6 

87.0 

48.8 

41.74        55.3 

47.8i5a6 

65.5 

55.7 

00.1 

76.704.0 

Memphis,  Tenn  — 

36.6 

44.4 

40.0 

89.8 

60.2 

45.34        57.6 

5e.0  6&7 

07.2 

00.6 

oai 

77.2 

60LO 

NashviUcTeon  ... 

84.6 

43.7 

88.4 

3a6 

49.3 

43.14        56.2 

49.154.1 

06.7 

5a] 

01.7 

77.1 

07.2 

Louisville»Ky 

81.2 

38.4 

» 

».8| 

84.9 

48.1 

88.1 

^ 

4&6 

44.8 

^J« 

OLO 

154.7 

«L8 

W.9 

05.4 
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APPENDIX   24. 

Signal  Servioe^  United  States  Army,  for  each  month  of  the  year,    (Compiled  from  (he  com- 
to  December  31,  I88i,) 

from  AnguBt  26, 1872,  to  KoTember  1, 1870,  at  7.85  a.  m.,  i.35  and  11  p.  m.  (Washington  time) ;  and  from 
7  a.  m.,  3  tSnd  11  p.  m.  (Washington  time).] 


Jane. 

July. 

Angnst. 

September. 
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74.665iO 

76.3|68.0 
76.9  60.0 
67.1164.4 


72. 0  54. 3 

58.258w0 
64.8:53.1 

65u653.8 


68.8 
68.0 


56.1 
53.1 


5&0  54.2 
01. 4  86. 3 
82. 8|  73. 
63.3'  66.0 


52.5 
67.1 
L2 
55.1 


860. 


80.0!  64.7 
72.5  66.7 


65.1 
658 
60.7 


66. 

64.8 
51. 


46.8  60.05a8 


60.0 
65.0 


044. 


6 

G2.2 

8 


44a 


82.578.0 


80.8 


60.5 


00.580.1 
101.401.0 


83.874.1 


88.8 
70.1 
80.5 

7&8 


6a6 

sas 

71.0 

7a  1 


76.1 

7a  0 

65.3 
70.7 


64.060L] 


57.0 
67.2 
1 


57.155.4 
00.9,84.2 
82. 8  73. 0 
6a  5157. 2 

81. 4  6a  2 
7a07&l 


4a  640. 2 
5a257.0 

5ao5ao 

5L154.1 


September. 


o 

62.0 
60.1 

60.7 
7L8 


70.8 
7a  6 


8a8 

oao 


8a7 
56.87a5  6ai 


4ao66.6 
61.1 '6a  5 
48.370.1 

4a26a8 


6a  660. 2 


64.5  40.0 


6L6 


50.0 
52.7 
40.6 


70. 
62.4 


56a 


91.4 
61 

5ai 


67.0 
57.2 


October. 


6 
4ai 


7a24a6 

61.6 

4ao 


sas 

0 
41.0 


54a 


8a7 

50.1 


5a445.1 


54.5  53.2 

67.6  01.4 
6ao  02.2 


54.660.0 
61. 1 80. 6 
58.77a7 
56.7  65.2 


5a4 


70.8 


62.572.1 


41.3 
4a  2 
4a6 


4a8 
54.2 
40.8 


4a84a5 


47.6 
47.7 
44.2 


50.7 
53.2 
51.5 


5ao 

7a8 

58!3'5ai 

64.854.1 

6a45ao 


4a  1 

52.2 
4a  8 


2a2 

4ao 
8a7 


40.BI87.6I 


7a  7 


o 
60.0 


6a050.7 


74.0 
8a6 


60.0 

7a  8 


5a  2 

56.0 


50. 

58.4 

5a3 


sas 

4a  8 


64. 4  4a  6 
5a  846. 6 


4a84&3 
5a  651.0 


4a8 


54a 


.2 
5 
60.4 


November. 


4ai 
20.8 


58.0 
55.4 


8ai 

51. 


01.1 
5 


671, 


33.0 


47.8 
41.1 


44.7 


47.8 


31.344.2  sas 
84.2 

sac 


42.41  3aO20.4 


December. 


4a  187.2 
8a82a7 


8a2 


5a  2  47. 3 
37.620.2 


2a  2 


a  1^ 


63.344.6 
4a734.8 

5a84ao 

65  454.3 
87.481.7 


4a0  35.0 
81.83a5  84.6 


60.6 


4a 0  43.587.7 


4a  647.1 
42. 2  4a  7 
Sa  847.1 


55.8  53.3  4a2!5a7 

7a  062  3  4a5|5a6 

68.5  61.0  44.0  58.5 

64.0!5a4  52.3159.0 


7a  1 

6ao 


60.2 
61.3 


42.4 


81.5SL0 
47.44a0 


4a  1 


4a  5'6a  0 

6^665.7 


14. 8 17. 5 


30.0 
38.4 


8ao8a6  aaosao 


4a  6 
sas 


86.5  32.1 

84.3  31.6 

27.7  84.3  29.4 


I 
24.0  30. 6  2a  0 


4a  0 


80.0 


63a 


41. 9  4a  2 
41. 83a  9 


3a4  40.03a8 

8a4  4a  a  4a  8 

5  43.6'4L0 


51.247.5i  50. 3  4a  4 
5^2  41.8  91. 6  47.0 
5a 042. 4   51.547.6 

55.749.0;  5au5ai 


5a047.0!  6a352.0 


5a6 


50.0  61554.1 


ia7 

80.4 
3&7 


'  m.  3K< 


as 

84.7 
82.0 


80.817.6  2a0 


ai 
sas 

32.2 


a6 
8a2 

82.0 
28L2 
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APPENDIX  26. 

Mean  temperature  (in  degrees  Fahrenkeit)  and  average  preeipitaiUm  {in  inckee  and  hun' 
dredtka)  at  etatUme  of  the  Signal  Service,  United  States  Army,  for  eaeh  season  of  ike 
year,  {Computed  from  the  oommenoement  of  observations  at  eocA,  to  and  ineluding  De- 
eemher,  1864.) 

[The  mesa  tempentnre  is  deduced  from  the  three  telegraphic  obftervatioD*.  taken  at  the  aame  mo- 
meot  of  Wauiingtoii  time  at  all  stations.  Thcseaaons  comprise  the  foUowing  months :  Spring : 
Uaroh.  April,  and  Hay;  summer:  Jnne,  Joly,  and  Angnst;  aatnmn:  Septemoer,  October,  and 
November;  and  winter:  December,  January,  and  February.  Observations  prior  to  Aug.  25, 1872, 
were  taken  at  7.35  a.  m.,  4JSb  and  11.86 p.  m.  (Washington  tune);  from  Aug.  25,  1872.  to  Nov.  1,  1879, 
at  7.36  a.  m..  4.86  and  11.00  p.  m.  (Washington  time),  and  from  Kov.  1, 1879,  to  Deo.  31, 1884,  at  7.00 
a^  m.,  3.00  and  ILOO  p.  m.  (Washington  time).] 


Stations. 


New  Bni^aad : 

Eastport,  He 

Pf^rtlandLHe 

Hoont  washington,N.H. 

Boston.  Hass 

Block  Island,  K.  I 

New  Haven,  Conn 

New  London,  Conn 

HIddle  Atlantic  States : 

Albany,  N.Y 

New  torkCity 

Philadelphia,  Pa 

AtlanUoCitv,  N.J 

Banegat  City,  N.  J 

CapeHay,N.J 

Sandy  Hook,  N.J 

Del.  Breakwater,  Del ... 

Baltimore.  Hd 

Washington  City 

Cape  Henry,  Ya 

Chmcoteague,  Va. 


Lynchburg,  Va., 
Norfolk.  Va . 


South  Atlantio  Stotes: 

Charlotte,  NC 

Hatteras,N.C 

Kitty  Hawk,  N.C.... 

Haoon,  Fort.  N.  C  ... 

SmithviUo,  N.C 

WUniington,  N.  C... 

Charleston.  8.  C 

Augusta.  Ga 

Savannah.  6a 

Jacksonville.  Fla 

Florida  Peninsula : 

Cedar  KeySiFla 

Key  West.  Fla 

San  ford,  Fla    

Eastern  Qnlf  States: 

Atlanla,  Ga 

Pensaoo]a.Fla 

HobUe.  Ala 

Montgomery,  Ala 

Vieksburg,  Hiss 

New  Orleans,  La 

Wratem  Gulf  States : 

Shxeveport,  La 

Fort  Smith.  Ark 

Littie  Book,  Ark 

Galveston.  Tex 

lodlanola,  Tex 

Palestine,  Tex 


Bstablished. 


Apr.  1,1878 
Jan.  16, 1871 
Dec  1,1870 
Nov.  1,1870 
Sept.  1, 1880 
Dec  10, 1672 
Jan.  10, 1871 

Dec  22, 1873 
Nov.  1,1870 
Jan.  1,1871 
Dec  10, 1873 
Dec  10, 1873 
May  24, 1871 
Dec  10, 1873 
Jan.  28. 1880 
Jan.  1,1871 
Nov.  1,1870 
Dec.  15. 1878 
Mar.  16, 18H0 
Hay  24, 1871 
Jan.   1,1871 

Oct  0,1878 
Dec  1,1680 
Jau.  15, 1875 
May23, 1878 
Oct.  16^  1875 
Jan.  1,1871 
Jan.  5,1871 
Nov.  2,1870 
Jan.  1,1871 
Sept.11.1871 

Nov.  7, 187» 
Nov.  1,1870 
Sept.  1, 1882 

Sept.25,1878 
Oct  27, 1870 
Nov.  7,1870 
Nov.  0,1870 
8eptl0,1871 
Nov.  1,1870 

Sept  8.1871 
June  1, 1882 
July  1,1879 
Apr.19,1871 
Hay  1,1872 
Dec  3,1881 


Hean  temperature. 


Average  precipitation. 


I 


0 

1 

0 

87.» 

5&8 

43  6 

67.8 

21.6 

46.8 

44.8 

69.0 

48.6 

66.4 

46.4 

70.2 

45.6 

6&9 

45.8 

70.6 

47.7 

71.5 

50.5 

7a7 

47.4 

70.4 

46.9 

70.1 

49.0 

71.6 

47.4 

71.9 

49.4 

71.8 

58.8 

75.9 

53.0 

76.4 

65wO 

76.8 

50.8 

72.3 

56.1 

76.8 

57.0 

77.3 

50.6 

77.1 

57.1 

76.6 

35.4 

76.1 

5&8 

77.2 

61.6 

79.0 

62.0 

7&6 

65.0 

81.0 

64.2 

80.2 

66.6 

81.1 

69.1 

8L4 

70.8 

81.7 

76.0 

83.8 

71.6 

80.5 

61.8 

76.6 

67.9 

80.8 

67.2 

8L2 

65.8 

80.6 

66.0 

80.8 

69.0 

8L9 

66.1 

81.9 

50.4 

77.7 

62.8 

7a8 

69.9 

83.5 

70.4 

82.8 

66.5 

70.9 

46.0 
49.8 
29.1 
61.2 
65.0 
52.9 
62.7 

51.8 
54.6 
56.4 

56.2 
66.7 
57.8 
56.2 
50.4 
57.1 
66.6 
62.8 
63.3 
67.7 
60.7 

61.5 
66.4 
63.3 
66.0 
65.2 
64.0 
66.8 
64.5 
66.9 
69.9 

72.4 
T8.8 
78.8 

62.4 
60.5 
67.7 
65.6 
65.6 
69.0 

65.2 
62.8 
68.1 
71.4 
71.5 
67.1 


s 


o  \Jnehs9. 

22.4  18.48 
26.8  I    9.54 

7.0  i  10.49 

28.2  12.49 

88.2  13.50 

29.5  I  13.04 
30.1  !  12.43 


I 


26.9 
31.6  I 
83.4  I 
33.9  I 
33.1  I 
36.8  I 
82.6 
3&8 
36.8  I 
36.0  ' 
42.3 
37.2 
38.8 
42.2 

48.8 
46.4 
48.8 
47.8 
48.4 
4a2 
51.2 
48.8 
52.9 
56.8 

60.1 
70.8 
61.6 

4&1 

56.0  I 

52.6 

60.4 

60.4 

66.0 

48.9 
87.7 
46.3 
56.6 
55.6 
4a6 


8.70 
10.16 

0.26 
10.07 
11.61 
10.95 
14.03 

7,20 
10.14 
10.25 
14.87 

&81 
10.48 
12.18 

18.30 
17.51 
14.99 
18.81 
10.36 
11.95 
13.00 
13.40 
11.78 
10.47 

&86 
6.10 
8.41 


inches. 
12.48 
10.50 
27.98 
11.95 
12.28 
13.92 
18.30 

11.96 
12.80 
12.94 
11.61 
12.68 
12.72 
13.45 
&74 
12.64 
13.42 
15.06 
10.6:1 
10.67 
15.70 


;  14.65 
>  17.61 
j  19.82 

laso 

I  15.16 
I  20.50 
19.90 
13.42 
19.45 
17.79 


a 


Inehea. 
12.92 
10.27 
22.67 
12.81 
12.78 
11.66 
11.67 

9.13 
10.15 
9.53 
9.75 
12.74 
11.16 
12.18 
7.27 
9.93 
9.90 
13.27 
8.51 
9.66 
11.95 

10.52 
20.32 
15.72 
13.50 
14.74 
14.20 
14.80 
10.21 
1L47 
16L70 


24.10  11.72  11.18 
18.47  '14.80  5.04 
22.35  I  10.23  I      4.73 


5 

a 


Inches 
11.34 
9.68 
13.00 
11.60 
16.30 
12.10 
11.27 

8.C3 

10. 1-5 

0.21 

11.80 

13.27 

12.46 

11.60 

0.86 

0.64 

0.  52 

18.00 

12.02 

11.40 

11.78 

l&OO 
18.17 
15.12 
18.40 
10.  SO 
11.05 
11.23 
12.40 
10.00 
0.74 


16.70 
14.84 
1&86 
16.94 
19.55 
17.80  I  1&44 


11.86 
22.68 
19.18 
11.70 
11.87 


16.26 
0.00 

18.38 

ia83 
7.54 

17.76 


I 


0.17 
0.01 
10.82 
18.21 
0.28 
7.08 


0.86 
1&62 

laio 

&02 
13.46 
13.28 


12.82 
12.08 
11.50 

17. 20  I 
13.79  I 
14.26  I 


19.16 
14.92 
14.26 
16.50 
16.60 
14.77 

15.37 
13.91 
ia67 
11.77 
7.01 
10.12 
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Mean  temperature  (in  degrees  Fahrenheit)  and  average  precipitation  {in  inches  and  hun- 
dredths)  at  stations  of  the  Signal  ServicSy  <f-c. — Continued. 


StatUms. 


Sstabliahed. 


Mean  temperatare. 


a 
a 
& 


a 
B 

0 


Ayerage  precipitation. 


I 

s 


a 


Bio  Grande  Valley: 

BrownsTille.  Tex 

Kio  Grande  City,  Tex . . . 
Ohio  Valley  and  Tennessee : 

Chattanooga,  Tenn 

Knoxville,  Tenn 

Memphis,  Tenn 

Kash  ville,  Tonn 


Loaisville,  £y . . . . 
ai8,Ind. 


Indiimapoli 

Cincinnati,  Ohio 

Columbus,  Ohio 

Pittsburg,  Pa 

Lower  Lakes : 

Bui&lo,  N.Y 

Oswego,  N.  Y 

Bochester,  N.  Y 

Erie,  Pa 

Cleveland,  Ohio 

Sandnskj.  Ohio 

Toledo,  Ohio 

Detroit,  Mioh 

Upper  Lakes : 

Alpena,  Mioh 

Bscanaba,  Mioh 

Grand  Haven,  Mich .... 

Mackinaw  City.  Mich .. 

Marquette,  Mich 

Port  Huron,  Mich 

Chicago,  HI 

Milwaukee.  Wis 

Dnlnth,  Minn 

Upper  Mississippi  Valley : 

Saint  PauL^inn....... 

La  Crosse.  Wis 

DaveniMrt,  Iowa 

Des  Moines,  Iowa 

Dubuque,  Iowa 

Keokuk,  Iowa 

Cairo,  lU , 

Springfield,  III 

Saint  Louis,  Mo 

Missouri  Valley: 

Leayenwofth,  Kans .... 

Omaha,  Nebr 


Bennett,  Port,  Dak. 
on.  Dak 


Huron  I 

Yankton,  Dak. 

Extreme  Northwest: 

Moorhead,  Minn 

Saint  Vincent,  Minn 

BibmarokfDak 

Buford,  Fort,  Dak 

Northern  Slope: 

Assinaboine,  Fort<,  Mont. 

Benton,  Fort,  Mont 

Custer,  Fort,  Mont 

Helena,  Mont 

Magjnnis, Fort, Mont  ... 

Poplar  River,  Mont 

Shaw,  Fort,  Mont 

Deadwood.Dak 

Cheyenne,  Wyo , 

North  Platte,  Nebr 

Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo 

West  Las  Animas,  Colo.. 

Dodge  City,  Kans 

Elliott,  Fort,  Tex 

Southern  Slope : 

8iU,FortInd.T 

Concho,  Fort.  Tex 

Davis,  Fort,  Tex 


Ang.2S,1875 
May  28^  1875 

Jan.  8,1879 
Jan.  1,1871 
Feb.  28, 1871 
Nov.  1,1870 
Sept.1 1,1871 
Feb.  10, 1871 
Nov.  1,1870 
July  1,1878 
Nov,  1,1870 

Nov.  1,1870 
Nov.  1,1870 
Nov.  1,1870 
May  2S,  1873 
Nov.  1,1870 
Aug.  2, 1877 
Nov.  1,1870 
Nov.  1,1870 

Sept.10,1872 
May  24, 1871 
May  24, 1871 
Ang.20,1882 
May  1,1871 
July25,1874 
Nov.  1,187U 
Nov.  1,1870 
Nov.  1,1870 

Nov.  1,1870 
Oct  16,1872 
May  24, 1871 
Aug.  1,1878 
July  10, 1873 
July  16, 1871 
June  1,1871 
July  1,1879 
Nov.  1»1870 

May  21, 1871 
Nov.  1,1870 
Deo.  22, 1879 
July  1,1881 
April  1,1878 

Jan.  1,1881 
Sept.  6,1880 
Sept.16,1874 
Ooi  23,1878 

Oct  0,1879 
Oct  11, 1879 
Deo.  6, 1878 
Oct  15,1879 
July  14, 1882 
May  1,1882 
Apr.  1,1880 
Deo.  26, 1877 
Nov.  1,1870 
Sept  18, 1874 

Nov.  19, 1871 
Nov.  1,1873 
Oct  1,1881 
Sept  15, 1874 
Nov.29, 1879 

June23,187r> 
Oct  10,1875 
Dec.  24, 1877 


74.3 
78.0 

00.1 
67.2 
61.3 
59.7 
65.7 
62.3 
54.6 
60.9 
60.1 

41.0 
48.1 
43.8 
45.0 
45.8 
4&0 
47.6 
45.2 

36.4 
35.8 
48.4 
34.8 
86.9 
41.2 
4&0 
42.0 
87.1 

43.9 
46.2 
4a  6 
4a  6 
47.4 
50.9 
67.9 
62.8 
64.7 

68.0 
49.8 
42.6 
41.4 
44.8 

36.0 
32.6 
38.8 

3ao 

40.8 
42.6 
43.4 
42.1 

3ao 

40.8 
40.6 
40.1 
41.1 
47.0 

47.4 
14.0 
48.8 
52.6 
54.8 

61.5 
05.1 
61.3 


88.6 
86.2 

7a  2 

74.8 
79.5 
7a  5 
7a  7 
74.4 
7a  1 

7a  0 

72.8 
67.9 

oai 

68.6 
70.0 
69.9 
71.0 
71.8 
69.7 

63.1 
64.0 
67.6 
61.0 
63.1 
6a4 
60.8 

6a9 

68.6 

69.6 
71.1 
72.9 
72.0 
71.6 
7a  1 
77.6 
73.9 
7a  7 

7a  0 
74.1 
7a  8 
67.7 
71.4 

6a8 

6ao 
oao 
6a8 


69.8 
37.1 
72.0 
75.1 
74.4 

79.0 
80.7 
74.0 


7a  6 
7a8 

61.3 
67.7 
60.9 
60.7 
67.6 
541 
5a  9 
64.7 
6ad 

60.2 
60.9 
49.7 
62.7 
62.0 
64.0 
52.8 
60.8 

44.8 
44.2 
49.6 
47.3 
44.6 
4a  0 
6L7 
4a2 
4a6 

4a  7 
4a4 

61.5 
61.4 
4a  8 

5a3 
6a5 

56.2 
6a8 

64.8 
60.8 
4&2 
46.1 
47.6 

40.6 
37.1 
4L4 
4a  8 


65.1 

40.7 

67.3 

42.6 

6a2 

44.9 

6ao 

42.6 

61.5 

41.3 

6a2 

40.2 

62.1 

41.2 

66.6 

4^9 

64.5 

44.3 

71.8 

4a6 

4a  6 

21.4 
51.6 
53.7 
5a4 

61. 0 
G3.2 
5a  3 


60.4 
60.8 

44.2 
8a  7 
42.7 
41.2 
37.2 
31.9 
3a2 
81.9 
82.8 

2a4 
27.4 
2a  7 
29.7 
2a2 

sae 
2a  3 
2a9 

20.2 
17.2 

2a9 
lai 
ia3 

24.2 
27.6 

2ai 

14.9 

17.0 
20.4 
2a  6 
23.1 
23.2 

2ao 

3a2 
31.2 
34.1 

29.6 
24.2 

lao 

14.0 

ia7 

4.2 
-0.8 

ia2 
ao 

ia6 

17.6 

ia6 
ia4 

17.0 
-1.4 

ia5 

22.6 

2a  6 

24.0 

29.9 
4.1 
2a  2 
30.2 
33.7 

3a  9 
4a  G 
4a  5 


Inehet, 

4.89 
4.75 

ia39 
14.96 
17.66 
14.65 
12.87 
11.89 
]a73 
11.11 
a  32 

a33 

a  02 
a  15 
a  26 
a  71 

&93 
7.73 

a  76 

7.79 
7.48 
a  03 
a  28 

a  02 
a  21 
ia42 
a  48 

7.84 

7.31 
7.27 

a  89 
ia35 
a  36 
a  67 

12. 79 

ia47 
ia23 


Tnehe». 

a  08 

7.37 

iai8 
lasi 

11.81 
12.62 
12.44 
14.35 
12.91 
ILIO 
11.64 

a  73 
a  06 
a  74 

ia44 

11.82 

laoo 
ia36 
ia75 

11.03 
12.34 

ia82 
a  98 
iao2 
a  60 
ia87 
]a25 
iao3 


Indies.  Inches. 

iao7      a  89 
a87      a49 


11.65 
10.03 
11.23 
10.25 

a  78 
a  72 
a  59 
a  33 

7.64 

ia82 
a  21 
a38 

iao2 
a  51 

laos 
a  05 

7.98 
12.22 

iao9 

11.24 

a  81 

11.39 

a  38 
a  60 
a  05 
a  47 


11. 98      a  95 

ia4o  ,   a  89 

12.52  ,    a  61 

laio    10.60 

14.45     ia42 

iao6  ,   a29 


11.57 

iai5 

11.52 


a  90 

11.08 

a  24 


11.19 

14.13 

an! 

a  96 

ia2i 

ao6 

a  13 

7.18 

a28 

7.88 

iao8 

4.29 

a88 

11.84 

4.88 

a92 

laos 

7.28 

a  91 

a  78 

a82 

7.24 

a  81 

a46 

a93 

a  31 

a  18 

a  16 

7.86 

a  27 

4.47 

4.70 

2.73 

4.91 

4.88 

2.24 

a  78 

4.63 

a  76 

•2.75 

2.31 

2.89 

a  01 

a  17 

aso 

2.94 

4.64 

a  61 

12.27 

a56 

a  41 

a  95 

4.  GO 

1.90 

a67 

a97 

a  06 

a87 

4.94 

2.34 

a  31 

ia52 

a  36 

a  14 

a  58 

l.ll 

a  41 

a  91 

a  07 

a  68 

a  15 

a  52 

a82 

ia57 

7.32 

7.73 

a  89 

a66 

a  41 

11.68 

ao4 

ia63 
]a58 
ia77 

14.68 

ia44 

10.08 
11.51 
11.00 

a  57 

aoo 
a  40 
ano 
ia25 
a  00 
a  43 
aoo 

7.41 

aoo 

4.40 
7.02 

ia88 
4.a5 
a  74 
aso 
a  70 
a54 

a  44 
aos 

4.93 
4.29 
4.82 
a  60 

12.  a") 
ia97 

7.74 

4.62 
2.41 

a  07 
a  94 
a22 

a  12 

1.37 

a  05 
a22 

aoo 

1.96 
2  89 
4.42 

a  77 

1.08 

a  57 
a  42 
a  62 

1.74 

1.83 
4.15 

1.53 
1.46 

a  25 
a  83 
1.20 
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Ifmii  temp^rattfre  {in  degrees  Fakrtnkcit)  and  average  precipitation  (in  inchea  and  hun- 
dredths)  at  aiaiiona  of  the  Signal  Servicef  ^c. — ContiDned. 


Stations. 


Southern  Slope— Continued : 

Stocktcm,  Fort,  Tex 

Sootheni  Plateaa : 

SanUF6.N.Mex 

ElPaeo,Tex 

Apache,  Fort,  Aria 

Grant,  Fort,  Aria 

Prescott,  Aria 

Thomas,  Camp,  Aria 

Ynma,  Aria 

Middle  Phiteaa: 

Winnemocca,  Nev 

Salt  Lake  City,  Utah. . . 
Northern  Plateaa: 

Boiae  City,  Idaho 

Lei¥istonJ[dabo 

•Dayton,  wash 

Spokane  Falls,  Wash. . . 
North  PaGiHc  Coast: 

Canby.  Fort,  Wash , 

01ynpia,Waah 

Tatoosh  Island,  Wash . . , 

Portland,  Oreg 

Buseborg,  Oreg 

Middle  Pacific  Coast : 

Cape  Mendocino,  Cal . . . 

RedBInfi;Cal 

Sacramento,  Cal 

San  Francisco,  Cal 

Sooth  Pacific  Coast: 

Los  Angeles,  Cal 

San  Diego,  Cal 

Alaska  Stations: 

Alexander,  Fort,  Alaska 

Saint  Michael's,  Fort, 
Alaska 7. 

8itk%  Alaska 

Unalashka,  Alaska 

Behiing*s  Island,  Beh- 
ringSea 


Bstoblished. 


Feb.  26*1876 

Nov.20, 1871 
Nov.  6,1877 
Oct  0,1877 
Not.  ],1876 
Not.  19, 1878 
Sept22,1877 
Not.  18, 1873 

July  1,1877 
Mar.10.1874 

Joly  1,1877 
Jnly  1,1879 
Joly  1,1870 
Feb.  6^1881 

Sept  1,1888 
Joly  l,18n 
Oct  1,1888 
Not.  1.1871 
July  16^  1877 

Jnly27,1882 
Joly  1.1877 
Joly  1,1877 
Mar.  8,1871 

Jnly  1,1877 
Not.  1,1871 

Ang.  1, 1881 

Jnne  28,1874 
Mar.80,1881 
Aag.l8^1B78 

M«y  2^1888 


Mean  tflmperatnra. 


64.8 

46.0 
64.0 
60.6 
68.7 
40.4 
60.4 
70.2 

47.1 
48.2 

60.0 
60.0 
40.1 
47.2 

40.8 
4a6 
47.6 
6L6 
61.2 

40.1 
60.8 
6&6 
64.6 

68.4 
68.1 


20.7 
42.1 
SS.7 


70L2 

66.4 
80.6 
60.6 
76.2 
60.7 
80.7 
88.6 

68.0 
72.6 

70.8 
7a6 
66.7 
66L8 

68.2 
6a7 
6&2 

64.4 
64.1 

64.6 

70.7 
7L1 
6a5 

67.8 
66.8 


60.8 
63.6 
4&8 

47.1 


0 


62.0 

4&4 
62.2 
62.4 
60.0 
52.2 

oai 

78.0 

47.2 
6L6 

48.6 

4ao 

47.0 
46.4 

62.8 
40l4 
40.5 
62.8 
5L7 

68.0 
68.2 
60.6 
68.2 

62.7 
62.6 


80.2 
4&6 
4a8 

8&6 


I 


46.0 

80.2 
47.2 
86.1 
44.4 
86.4 
48.4 
6&1 

80.0 
8L5 

81.8 
81.1 
80.2 
26.2 

4a4 

88.8 
80.2 
4a  6 
4L0 

46.7 
46.8 
47.8 
6L8 

68.6 

64.6 


8.7 
86.0 
88.4 

24.1 


ATBrage  precipitation. 


JneKea, 
2.80 

1.88 
1.10 
8.21 
2.10 
2.00 
2.20 
0.80 

2.88 
6.50 

8.70 
8.40 
&86 
4.10 

6.46 
12.86 
10.17 
12.72 

&72 

6.78 
7.84 
a87 
6.06 

6l01 
2.68 

6l66 

L70 
10.10 
17.00 

8.00 


i 

I 


JneKm. 

&88 

7.56 
6.04 
10.82 
&04 
6.68 
4.60 
0.47 

0.05 
2.10 

1.23 
3.06 
2.21 
2.77 

6.12 
2.80 
11.20 
8.85 
L02 

0.80 
0.88 
0.81 
0.85 

0.22 
0.80 

0.17 

5.10 
14.06 
10.74 

&68 


n 
< 


I 


Inehet.'lneihes, 
&  13        1. 81 


8.18 
8.44 
4.62 
2.86 
2.85 
L86 
0.10 

1.60 
4.18 

2.05 
8.08 
6.71 
5.00 

i&ao 

15.74 
24.18 
13.76 

7.81 

4.06 
4.05 
2.54 
8.91 

1.56 
1.10 

10.86 

6.00 
84.40 
20.28 

7.84 


LOO 
2.02 
6.55 
3.01 
4.57 
3.58 
L51 

3.40 
4.18 

6.54 

7.52 

12.04 

&21 

17. 54* 
2a  16 
80.82 
28.14 
17.53 

aoi . 

16.01  « 

1L85 

14.10 

10.43 
6.75 

a  40 

L77 
82.21 
80.97 

4.65 
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APPENDIX   27. 

Normal  preoipitaUan  and  departure  {of  1684)  ihorefirom  at  statione  of  the  Signal  Sorvioet 

commencement  of  oheervatUme 


Chincoteagne.  V» 

Lynchbnnc,  V» 

Norfolk.  Vk 

Soath  Atlantio  Stfttes: 

CbArlotte,N.G 

Hatteraa,N.  C 

Kitty  Hifcwk.N.C 

Macon,  FortK.C 

SmlthTme,K.C 

Wilmington,  N.  0 

Charleston,  8.  C 

AngoataiGa 

Savannah,  Ga 

Jacksonville,  Fla 

Florida  Peninsula : 

Cedar  KeySjFla 

Key  West,  ila 

8anford,  Fla 

Eastern  Golf  States :  • 

Atlanta,  Ga 

Pensaoola,  Fla 

MobQe,-^ 

Montgomery,  Ala 

Vicksbnrg.Miss 

New  Orleans,  La 

Western  Golf  States : 

Shreveport,  La 

Fort  Smith,  Ark 

Little  Rool^Ark 

G^veston,  Tex 

Indianola,  Tex 

Palestine.  Tex 

Rio  Grande  Valley : 

Brownsville,  Tex 

Bio  Grande  City,  Tex 

Ohio  Valley  and  Tennessee: 

ChatUnooga,Tenn 

Knoxrille,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 

Louisville.  Ky 

Indianapolis,  lud 

Cincinnati.  Ohio 


Mar. 
M.y 
Jan. 

Oct. 
Dec 
Jan. 
May 
Oct 
Jan. 
Jan. 
Nov. 
Jan. 
Sept. 

Nov. 
Nov. 
Sept 

Sept 

Oct 

Nov. 

Nov. 

Sept 

Nov. 

Sept 
June 
July 
Apr. 
May 
Dec. 

Aug. 
May 

Jan. 

Jan. 

Feb. 

Nov. 
,  Sept. 

FeU 
I  Nov. 


10,1880 

24,1871 

1,1871 

8,1878 

1,1880 

15,1875 

23,1878 

15,1875 

1,1871 

6, 1871 

2,1870 

1,1871 

11,1871 

7,1879 
1,1870 
1,1882 

26,1878 
27, 1879 
7,1870 
9,1870 
10, 1871 
1,1870 

3,1871 
1.1882 
1,1879 
19, 1871 
1,1872 
8,1881 

25,1875 
28,1875 

8,1879 

1,1871 
28,1871 

1,1870 
11, 1871 
10. 1871 

1,1870 


4.02J4-0.27 
4.051-1-4.43 
4.04J-I-1.90 

6.10—1.50 
8.50+1.14 
6.13+0.37 
5. 08—0. 25 
4.  OO!— 0. 66 
3.  95;+l.  27 
8. 92!+L  97 
4.48—0.14 
3.44+0.45 
3.39;+L~' 


5.26 
2.28 
1.20 

:7.16 

5.08 

4.94 

4. 

5.60 

5.44 


+  1.61 
+6.58 


05+4. 09 
+0.68  4.  CO +4.44 


+1.78i5. 
—0.07" 
+0.57 


—0.78' 6. 


8.31 


-0.20 
45+0.35 
69+0.60 
08  ±0.00 
14, +0.30 
37-0. 92 


—0.18  2.70— 1.14^. 

—0.461. 

—0.292. 


4.75 
,2.03 
4.75 
3.89 
tl.96 
8.05 


I 

—1. 95,5. 
-1. 394. 
+2.404. 
+0.24  6. 
+2.70:6. 
—1. 09  4. 


.  83— a  13 
.20+2.20 


—0.20  6. 
— 0.68la 
—1. 30;8. 
+ 1.2212. 
—1. 25  1. 
-0. 74  3. 


1.99-0.8 
1.05-afi 


-0.15 
-1.05 
+0.43 
—0.71 
+1.41 
—1.11 

+0.29 
+2.56 
+1.18 
—2.03 
—1.79 
—0.92 


22 
06|-L06|L12 


69—1. 09 


7.93-2.08  5.70+3.117.00 
5. 94  +0.  72  5. 16;+3. 35  5. 93 
5. 90  -0. 24  5.  80+3. 84  6. 17 
5.16+2.04  5.58+2.60  5.46 
|4. 06  —2. 12,4. 8fl'  +4. 98  4. 37 
2.79-1.74  3.771+0.964.14 
!3. 451  - 1. 24I4. 0«. +4. 79  3. 86 


451+8. 36  2. 89—0. 88 1. 97 

■3.66—1.202.88 

4.12-2.17  3.87 


86+3.53 
84—2.00 


+2.86 

—1.08 

—1.36 

-H.61 

—0.07 

..+1.23 

12+0.79 

09  -0. 46 


4.84+a 
5.78-2. 
5. 78, -a 
4.26—1. 
3.48'-l. 
3.38 


582.80 
27^89 
982.99-1.17 
783.48—0.10 


4.92 
4.52 
4.78 
3.46 


31  —1. 10  2. 98 
83—0.4711.39 
221—0.286.17 


-1. 
— 0. 
— 1. 
— L 

+0. 
— 0. 
-8. 


77,+2.736.46 
94[+L856.92 
93 +2. 31  &  35 


I 


11  2  71 

91 

47 


1.14 
-2.12 

+2.04 
— L23 


—1.29 
4. 13!— 0. 43 
4. 52  -2. 84 
3.14+0.07 

2.88M-W 
3.02+1.58 

2. 57  —0. 81 
4.08—3.78 
2.02—0.40 


18+2. 54  5. 82  +0. 04 2. 72 -^1. 39 
87+1. 38  6. 00  +0. 67  4. 07+1. 67 
88'+a  85  6. 02  —0. 48  4. 96+3. 62 

— _3. 88|8. 71-2. 53 

— 2. 45:5. 89 +a  07 
+0.13  5.62-1.19 


5.02—0.246.01 
1.74+0.648.48 

5.    "      

3. 
2. 
3. 


.  031—0. 36  0. 28 
.14+1.70;i.24 
.60-0.601.68 
.78-0.16  4.75 


-1.150.86 
-0. 96  0. 88 

i 

+^.19  5.84 
+6. 00i5. 78 
-1. 09,6. 63 
+3. 48  5.  66 
0.614.57 
—1.  lSi3.  45 
— 1. 


+0. 
— 0. 

+3. 
+2. 
+0. 
+2. 

-0. 
+0. 

+0. 
-I. 
+1. 

2. 

-1. 
— 0. 
-0. 


60  6. 23  +9. 24 

88  4. 68—0.  Oci 

967.07+0.26 

4.45+3.97 

3.36+4.68 

9.22+8.08 


I 

3. 02  +2. 84 
2. 75 +-2. 40 


3.56—1.83 

3.25-1.06 

4. 86 -+1. 60 

3.53'+a05 

66|3.93;-t-1.62 

56  4. 30;+ 0.50 

20I3.65I+-1.91 
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APPENDIX  97. 

United  Stat€8  Arm/jf^  for  eaek  momlk  of  iho  year.    {The  wormei  Xae  (mh  oerngfuUed  from  ike 
to  Deoember^  1884,  ^nefmeine,) 


Juie. 

July. 

Angnst 

Suptember. 

October. 

yorember. 

December. 

1 

1 

Is 

1 

t^ 

1 

Is 

1 

fg 

1 

is 

1 

Is 

5"^ 

^ 

1*+ 

1+ 

^ 

f+ 

S 

q"*" 

1 

1^ 

1 

S"*" 

Inch. 

InehM. 

Inch. 

InehM. 

Inch. 

Ineh«i, 

Inch. 

Inehe$. 

Inch. 

JndlM. 

InOL 

Indut, 

InOL 

IndkM, 

4.10 

-].92 

6.12 

+  8.36 

8.26 

+1.15 

8.64 

—1.75 

4.56 

—2.68 

4.72 

+L23 

a84 

+  4.79 

3.48 

-2.07 

8.70 

+  8.08 

8.88 

+0.60 

2.97 

-2.41 

8.66 

-1.85 

a74 

-1.40 

a  14 

+  a28 

9.45 

-1.37 

10.90 

+13.00 

7.63 

+1.00 

&90 

-L38 

7.35 

+6l66 

6.62 

+1.37 

5. 4o:  -  a  70 

3.G5 

+0.36 

3.93 

+  0.32 

4.87 

+0.64 

8.07 

-2.76 

4.18 

-1.01 

6.06 

-a  06 

a68  +  ass 

2.85 

-0.06 

4.15 

-1.22 

8.89 

+1.91 

2.56 

-1.79 

8.79 

-0.93 

a86 

-a  60 

4.151+  1.67 

4.08 

-2L89 

8.82 

+  2. 70 

8.48 

+2.93 

3.40 

-2.78 

6.01 

-1.12 

4.87 

+L66 

4.6I1+  1.05 

.^:i6 

+1.90 

4.94 

+  0.95 

6.62 

-0.02 

8.92 

-2.61 

&74 

-L26 

4.00 

-L76 

a6i  +  aso 

3.57 

+2.72 

^¥ 

+  L48 

6l19 

+L94 

3.38 

-2.06 

4.17 

-1.64 

4.12 

-L34 

a52  +  as4 

4.06 
3.38 

-2.28 

4.63 

+  0.51 

8.86 

+1.92 

8.48 

-L68 

&08 

-0.44 

a87 

+0.87 

a75,+  a46 

+  0.78;    4.68 

+  L56 

4.90 

+3.66 

8.61 

-8.49 

8.16 

+a47 

a85 

+0.09 

a  21  +  a  45 

3.58 

-0.58|    4.87 

-  0.54 

4.99 

--0.69 

3.47 

-3.27 

2.86 

-L82 

a20 

-a  89 

aso  +  aos 

3.  .31 

+0.26     8.15 

+  1.68 

6.12 

-1.08 

8.50 

—3.16 

2.81 

+0.18 

a44 

+a60 

4.86  +  ass 

8.77 

-1.53;    4.04 

-  0.81 

4.87 

+0.17 

5.05 

-4.00 

8.46 

-1.27 

4.28 

-1.56 

4.57,+  a62 

3.01 

-2.58'    8.38 

+  1.06 

5.78 

I0.43 

4.16 

-3.85 

8.87 

-2.04 

a  68 

-1.88 

4.84  +  afis 

4.36 

-0.16 

4.38 

+  2.04 

4.71 

+0.41 

4.70 

-4.67 

3.41 

+a8o 

4.07 

-0.50 

a88  +  L76 

2.37 

-KOO 

2.68 

-0.56 

8.69 

+0.60 

2.31 

-1.32 

2.68 

-1.66 

a28 

+0.14 

a66  +  a66 

3.84 

-1.33 

4.44 

+  4.99 

4.20 

-2.52 

4.03 

^8.94 

2.86 

-L44 

ao4 

+0.05 

a  17  +  0.74 

4.42 

+2.53 

4.82 

+  8.07 

4.68 

-3,67 

4.11 

-3.97 

2.91 

-L18 

a88 

+0.54 

a04  +  1.66 

K.78 

-1.24 

6.17 

+  1.47 

5.13 

-2.67 

6.23 

-4.81 

8.98 

-8.10 

4.11 

-a  53 

4.30  -  a90 

2.47 

+  1.13 

4.01 

+  L91 

4.35 

-8.25 

2.0O 

-2.17 

8.12 

-2.00 

aso 

-0.77 

4.07 

+  L68 

3.46 

+0.70 

8.06 

-  a74 

4.15 

-1.80 

8.46 

-2.22 

2.86 

-2.81 

a  86 

+a28 

a  01 

+  7.90 

4.31 

+2.14 

&61 

+  1.66 

5.88 

-2.93 

4.87 

-4.70 

8.71 

-8.24 

a87 

-a  68 

a84 

+  ass 

4.21 

+5.26 

6.77 

+  2L13 

«.« 

-2L59 

8.23 

+0.34 

•  8.23 

-L72 

4.06 

+a67 

ass 

US 

4.73 

-2.22 

6.64 

+•8.87 

6.24 

-.0.85 

7.35 

-6.34 

6.66 

-6.46 

a28 

+a74 

a  42 

4.73 

-0.16     7.19 

+  8.67 

7.90 

-L82 

6.08 

-5.98 

4.88 

-a  16 

5.26 

+L88 

a24 

+  a4i 

S.44 

-8.81 

6.60 

-  2.88 

6.17 

+a69 

7.48 

-1.92 

8.81 

-2.97 

a8o 

+0.26 

4.88 

+  L02 

8.38 

-1.07 

6.27 

+  1.05 

6.51 

-0.18 

6.46 

-8.86 

6.26 

-5.08 

a  02 

-L21 

a  61 

-  ass 

6.07 

+1.87 

6.88 

+  1.91 

&05 

+L63 

7.78 

+1.66 

8.76 

-a  18 

a  76 

-a  79 

a65 

+  ao7 

5.28 

+2.97 

7.86 

+  2.17 

7.86 

-1.24 

6.77 

+4.26 

4.67 

-4.82 

a  36 

-1.87 

a62 

-  ass 

AAh 

+0.19 

4.43 

-1.18 

4.84 

-a  48 

8.98 

+0.26 

2.18 

-L80 

4.10 

-a  89 

a94 

+  ®?f 

6.1)2 

+2.45 

4.86 

-  1.18 

7.67 

+0.74 

5.24 

-0.69 

8.69 

-1.40 

a64 

-a82 

a42 

-  a  21 

5.50 

+1.89 

5.25 

+  a77 

7.04 

-L83 

7.16 

-L47 

6.48 

-a  81 

a  12 

+a8i 

a98 

+  1.06 

6.15 

+0.68 

&48 

-  2.46 

9.47 

-1.86 

6.62 

-1.89 

8.85 

-a  22 

ass 

+a2i 

ass 

+  a44 

4.00 

+0.47 

4.18 

-  L77 

6.26 

-2L09 

6.60 

+0.48 

6.68 

-a  61 

a62 

+a5i 

1.SS 

-  a  16 

9.07 

+0.60 

i.36 

+  L21 

8.92 

+2.17 

8.68 

+0.20 

6.70 

-a  68 

aoo 

+a66 

LSS 

+  LIS 

4.25 

+6.48 

&26 

-0.84 

8.85 

-1.79 

2.78 

-2.65 

2.46 

-L76 

4.67 

-L88 

ao2 

+  ao7 

5.63 

4-2.21 

6.42 

+  2.87 

10.48 

-a  41 

6.78 

-LOO 

4.28 

-L86 

4.61 

+a66 

ass 

+  a24 

5.62 

+1.39 

6.48 

I  L52 

7.08 

-5.82 

&08 

-8.26 

8.84 

+1.52 

4.82 

-a  20 

4.74 

+  a86 

4.78 

+5.48 

8.65 

-  a85 

&86 

-a  81 

2.77 

-2.19 

2.60 

-0.72 

a56 

-a  80 

a  41 

-  1.41 

3.80 

-0.66 

4.U 

-  1.61 

8.48 

-L27 

4.14 

+0.96 

8.02 

-a  44 

a70 

-a  81 

a  87 

+  7.Q5 

ft22 

+2.38 

6.60 

-  2.48 

6.62 

-4.76 

4.80 

-L18 

8.67 

+ao3 

a4i 

-ass 

ao6 

+  a95 

8.22 

+  1.00 

8.94 

-8.88 

2.01 

-0.02 

4.21 

-2.U 

8.68 

+ai4 

4.08 

+aso 

a42 

+iai8 

2.88 

-0.47 

4.00 

+  1.98 

8.18 

+1.60 

4.80 

+ao4 

4.64 

la  22 

4.06 

+L14 

aTi 

+  aso 

3.28 

-1.10 

8.69 

+  0.54 

8.85 

-a  69 

8.16 

+1.84 

8.44 

-a  14 

4.90 

-a  07 

a  17 

■^^l-'^i 

4.26 

+2.68 

8.60 

-  2.44 

&85 

-8.68 

6.26 

+0.79 

6.75 

+L62 

a2o 

-a  96 

4.96 

+  4.48 

2.74 

+4.82 

2  41 

-  2.08 

4.18 

-2.85 

6.75 

+2.85 

8.94 

+4.00 

aio 

-a  26 

a22 

-  L17 

3.27 

-0.62 

2.62 

-  2.66 

2.09 

-L48 

2.75 

+L25 

&29 

-a  84 

a22 

-a  29 

ass 

+  a26 

1.85 

+0.89 

2.86    -^13 

4.87 

—8.09 

&85 

+8.11 

4.60 

+-1L02 

ass 

+a«8 

asi 

—  ass 

1.85 

-1.83 

L58    — L68 
8.68     +1.16 

4.44 

—4.44 

8.06 

+4.24 

2.46 

+  aoo 

ass 

-a  88 

LSS 

—  LOS 

4.29 

+4.91 

4.26 

— L72 

8.74 

—1.74 

8.27 

—  L44 

4.04 

—ass 

aoo 

+  aso 

4.46 

+0.87 

4.69     +4.00 

4.26 

+0.49 

2.92 

-2.26 

2.94 

—  0.89 

4.17 

-ass 

4.48 

+  L68 

S.32 

+1.94 

.2.84     —0.46 

8.15 

-1.88 

2.96 

+1.83 

3.75 

—  0.92 

4.62 

—a  44 

4.07 

+  ao7 

4.20 

-2.33 

5.00     -1.82 

8.42 

—0.61 

8.34 

Io.98 

3.02 

—  0.69 

a  89 

—ass 

a  84 

—  ao6 

4.40 

—0.90 

4.39     —0.45 

8.66 

+1.25 

2.79 

+8.11 
+0.47 

8.40 

—  L40 

aiw 

—1.73 

4.62 

+  aso 

Si  45 

-1..14 

5.80     +0.23 

8.10 

I2.64 

2.62 

3.38 

—  1.07 

a  72 

-a  26 

a52 

+  a53 
4-aoi 

4.79 

-2.02 

4.10 

—2.37 

4.02 

—1.97 

2.29 

+1.68 

2.98 

—  1.08 

a82 

—a  09 

a  98 
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Normal  precipitation  and  departure  (of  18B4) 


StAtiona. 


SstobUsbed. 


January. 


Febmary. 


8  . 

h 


March. 


f5+ 


April. 


May. 


S+ 


Ohio  VaUey    and   Tennessee— 
ContiDaea: 

Colambna,  Ohio 

Pitteburg  Pa 

Lower  Lakes : 

BaflEalo,  N.  T 

08wexo,K.  T 

Bocbester,  K.  Y 

EricN.Y 

Cleveland,  Ohio 

Sanduaky,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes: 

Alpena.  Mich • 

Escanaba,  Mich < 

Grand  Haven,  Mich 

Mackinaw  City.  Mich 

Marquette.  Mich 

Port  Haron,  Mich 

Chicago,  111 

Milwaakee,  Wia 

Duluth,  Minn 

Upper  MisaiMippi  Valley : 

Saint  Panl  Minn 

La  Crosse,  Wis 

Davenport,  Iowa 

Des  Moines,  Iowa 

Dabnqne,  Iowa 

KeokuK,  Iowa 

Cairo,IU 

Springfield,  HI 

Saint  Louis,  Mo 

Missouri  Valley : 

Leavenworth,  Kans 

Omaha.  Nebr 

Bennett,  Fort,  Dak 

Huron,  Dak 

Yankton.  Dak 

Extreme  Northwest : 

Moorbead,  Minn 

Saint  Vincent,  Minn 

Bismarck,  Dak 

Bnford,  Fort,  Dak 

Northern  Slope: 

Assinabouie,  Fort,  Mont  

Benton,  Fort,  Mont ■ 

Custer,  Fort,  ^ont 

Helena,  Mont 

Mftglfiiilii,  Fort,  Mont 

Poplar  River,  Mont 

Shaw,  Fort,  Mont 

Deadwood,  Dak 

Cheyenne,  Wyo 

North  Platte,  Nebp 

Middle  Slope: 

•  Denver,  Colo 

Pike's  Peak,  Colo 

West  Las  Animas,  Colo 

Dodge  City,  Kans 

Elliott.  Fort,  Tex 

Southern  Slope : 

Concho,  Fort  Tex 

Davis,  ForlLTex 

Stockton,  Fort,  Tex 

Sontbem  Plateau:' 

Bl  Paso,  Tex 

Apach&^Fort,  Aria 

Orantj  Fort,  Aria 

Pbosntx,  Aria 

Prescott,  Aria 

San  Carloe  Agency,  Ariz  — 

Thomaa,  Camp,  Aria 

Verde,  Fort,  Ariz 

Wickenburg,  Ariz 

Yuma,  Ariz 


July  1,1878 
Nov.   1,1870 

Nov.  1,1870 

Nov.  1,1870 

Nov.  1,1870 
May  25,1873 

Nov.  1,1870 

Aug.  2,1877 

Nov.  1,1870 

Nov.  1,1870 

Sept.  10, 1872 
May  24,1871 
May  24, 1871 
Aug.  20, 1882 
May  1,1871 
July  25, 1874 
Nov.  1,1870 
Nov.  1,1870 
Nov.    1,1870 


In,   Inch. 
3.09—0.84 


Nov.  1, 
Oct.  15, 
May  24, 
Aug.  1, 
July  10, 
July  16, 
June  1, 
July  1, 
Nov.    1. 

May  21, 
Ni)v.  1, 
Dec.  22, 
July  1, 
AprUl, 


1870 
1872 
1871 
1878 
1873 
1871 
1871 
1879 
1870 

1871 
1870 
1879 
1881 
1873 


Jan.  1,1881 
Sept.  5,1880 
Sept  15, 1874 
Oct.  23,1878 

Oct  6, 1879 
Oct  11,1879 
Dec.  6,1878 
Oct  15,1879 
July  14, 1882 
May  1,1882 
April  1. 1680 
Dec.  25, 1877 
Nov.  1,1870 
Sept  18, 1874 

Nov.  19, 1871 
Nov.  1,1878 
Oct  1, 1881 
Sept  15, 1874 
Nov.  29, 1879 

Oct  10,1875 
Dec  24, 1877 
Feb.  26, 1876 


8.02 

2.66 
3.16 
|3.44 
3.44 
2.43 
2.05 
,2.09 
2.13 

2.12 
1.28 
2.31 
6.63 
|1.15 
1.92 
1.99 
1.96 
J.  01 

1.03 
.17 
1.67 
1.02 
1.43 
1.60 
4.24 
.90 
2.09 

1.32 
0.56 
0.8i< 
0.13 
0.58 

'o.92 

;o.34 

0.56 
0.74 

L28 

[0.80 

L33 

2.06 

L38 

0.38 

1.1 

0.92 

0.27 

0.60 


+1.80 

+0.70 
+3.3:{ 
+  1.60 
+  1.15 
—O.kS 
—0.8 
+0.5; 
—0.05 

+0.95 
—0.73 
+0.52 
+1.46 
—0.24 
—0.29 
—0.60 
—0.27 
—0.34 


Nov.  6,1877 
Oct.  9, 1877 
Nov.  1,1875 
Aug.  18, 1876 
Nov.  19, 1873 
June  1,1881 
Sept  22, 1877 
Nov.  9,1874 
Jan.  6.1874 
Nov.  18, 1873 

'  Record  incomplete. 


In.  Inch,  In.  Indi, 
4.11+0.84  3.02—0.03 
2.54;+2.03  3.09+0.62 

2.54+1.492.98—0.14 
2. 58 +0.40  3. 24 1+0.57 
2.62— 0.68  3.40'— 0.10 


3.3 

2.81 

3.47 

2.02 

2.48 

2.15 


+2,513.19  4  0  65 
+2.46  3.07|— 1.20 
+2.012.95+0.31 
+  1.012.26—0.17 


In.  Inch.  In.  Inch. 
2.98— 0.87  4.51;— 0.721 
2. 48|— 1. 37j2. 75  h-0. 73 

2.361— 6. 80  2. 99; +0.93 
2.001—1.12  2.78—0.39 
2. 52—1. 583. 23|— 0. 95 
2, 52—0. 53  3. 55—0. 13 
2.44— 0.693.20+0.40 


+0. 91  2. 82 


+0.63  2.03 

1.40i+1.351.71 
2.14+0.58  2.61 
4.04+1.061.36 
1.40+0.651.34 
2.401+0.76  3.86 

2.35+0.92  2.96  r 

1.971+0.642.  82 -0.05 
1.15+1.561.65'— 0.33 


1.72 


2. 58—1. 08 
0.70 
2. 31  —0.  77 


-0.42 
-0.61 
+  1.25 
-0. 15 
—0.60 
+2.02 
+2. 20|3. 6i|— 0. 


1.82-1. 

1. 84+0. 
2.72+1. 

0.  84+0. 

1.  70  +2. 


3.40 
3.  2U 
3.63 


+0.30 
+1.51 
—1.25 


2.25, 


3.01 
2.16 


—0.55 
64 
—0.92 
— 0. 17tl. 
— 0. 44  1. 

0.75,1. 

1. 92  4. 
—0. 3915. 
— 1.  30  3. 


08! +0. 
l8i+0. 
57—0. 
73+0. 
59+0. 
75+0. 
56+1. 
69:— 1. 
20+1. 


— 0.  351.  58  -0. 
+0.17  0.85+0. 
—0.57 1 0.74+0. 
—0.04  0.43+0. 
— 0. 33!0. 88+0. 


191. 
241. 

59  2. 
191. 

60  2. 

02 
4f 
2S 

It 
5'3 
i; 
If 

m 


62—0. 
80-0. 
36'+0. 
64+0. 
44+1 


2.09 

2.04 

3.07 

70  2. 64 

41  2. 91 

~)3.10 

'4.32 

^13.19 

['3.41 


3.65 
1 3.  35 
2.28 
3.01 
3.10 


— 1. 
— 0. 
+  1. 
+  1. 
+0. 
— 0. 
-0. 
— 0. 
+0. 
+0. 


0. 661—0 
L  61—1 
0. 20+0 


37|1.  25 
20  0. 47 
18  0. 
63  0.50 

12  0.52 
24  0. 50 
52!0, 50 
69,0.74 
09,0.64 
07  0.42 
31  a  46 
07  0. 95 

49  0.14 

50  0.39 


661—0. 

+o: 

0. 26-0. 
0.28+0. 


0.46 


44 

51 
06  0.35 
18|0. 65 
38  0.85 


1. 12+0. 141. 
0.62—0.14  0.17 
0.28;— 0.07  0.83 


0.70— 0.160.62 
L29'— 0.6112.00' 
0.78+0.341.29 
0. 66  —0. 40  0. 99, 
1. 08|— 0.  83  1. 45 
1. 28—0. 28  2. 28 
0.51—0.061.40 
0.  72  —0.  33  0.  99 
1.00—0.81  1.20 
0.38—0.38  0.64 


+0.0'3 
—0.22 
+0.1£ 
— 0.3f 

— O.M 

(•) 
+0.7J 
+0.5£ 
+0.0J 
—0.01 
+0.3! 
+0.W 
+0.15 
— O.IC 

+0.4( 
— 0.5S 
+0.U 
-0.21 
— 0.0t 

— 0.7( 
— 0.1*3 
+0.0f 

+0.3S 
+1.4. 
+3.3J 

+  1.4i 
+5.11 
+  1.K 
+  1.54 
+2.  61 
+3.01 
+0.94 


1.84 
0.81 
2.86 
1.26 

0. 

0.87 

1.17 

1.26 

0.60 

0.76 

0.71 

5.05 

1.06 

1.84 


;i.83 
8.32 
0.99 


+0. 


3.04 

3.93 

3.60 

3.08 

24i2.  98 

33  3. 10 

5513. 86 

14  3.65 

48l4. 03 


—0.67 
—1.  -^4 

— 0.(11 ; 

1.41 

0.  55 

1.39 

-2.33 

—1.98 

-fl.14 


+  1. 
-2. 
+0. 
— 0. 

1. 

— 0. 

0. 

+0. 

+1. 

+0. 
+0. 
-0. 

+2. 


09  3.60—1.511 
03  3.43—1.01 
30  4.46— 0. 07 
33  6. 17,— 1. 83i 
144.01+0.871 
794.19—1.03, 

67  4. 28+0. 29 
70  5.92—2.13; 
74  3.78Ul.10 

09  5. 05! -0.26' 

5. 02—3.  57 

07  2.02+0.07 

813.95—1.05 

68  4.  68  -3. 15 


L  11  3.  36 —1.61 
— 0. 01  2. 
—0.663. 
+0. 04  2. 161—2. 01 


—1.43 
0.67 


I 

-0.64L 
(»)  2, 
-0. 40  3. 

—0.201. 

+0. 121. 

+0.151. 

-0.121. 

—2.76  5. 

+0.  27  2. 

+0. 30  3. 


09 


+1.56 
—1.74 
—2. 021 
—0.48 
24-0.48 
71—0.93 
—0. 
—3.72 
+2.50 
—0.69 


+1.60  3.17+1.44 
— 2. 89|4. 01  — 1. 11 


..+0.063.67 
1.24-0.17  4.35 
0.80+0.285.62 

I  I 

L  98  +3. 664. 51 
0.e0+L031.54 
0. 42 +0. 49  L  39 +0.27 


+0.79 
+0.12 
+0.67 

+&9» 
<— 0.46 


0. 28+0. 

0.82+0. 

0. 25+0. 

0. 37  +\). 

0. 92  +0. 

0. 28  +0. 

0. 29  +0. 
llO.  89  4-0. 
10.52+0. 
lo.  09.-0. 


68;o.  32'— 0. 82 
850.68+0.73 
22  0. 43+0. 38 
03  0. 08-0. 07 
70'0.57+0.88 
66  0.62!— 0.20 


43  0. 39 
54  0.37 
720.26 
020.06 


+0.21 

+0.  - 

+  0. 

+0.38I 
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ihertfnm  at  itaUmu  of  ike  Signal  Service,  4- 

c. — Continned. 

Jane. 

July. 

Aagust 

September. 

October. 

KoTember. 

December. 

E 

So 

1 

U 

1 

|S 

1 

is 

1 

fs 

1 

If 

5,0 

1 

|S 

& 

g-f 

g 

5+ 

& 

g  + 

1 

s+ 

J§ 

^  + 

1 

q"^ 

1 

5"^ 

Inch. 

Ineket. 

Inch. 

Inches. 

Inch. 

Inches. 

Inch. 

Inches. 

Inch. 

Inches, 

Inch, 

Inches. 

Inch. 

Inchse. 

8.fll 

—1.22 

3.71 

—1.55 

3.68 

—2.88 

2.47 

+0.99 

8.62 

—  L86 

3.34 

-2.35 

8.80 

—1.03 

3.57 

—1.86 

4.81 

-0.77 

8.16 

—0.22 

2.65 

-1.48 

2.65 

—  0.53 

2.44 

-1.20 

8.01 

+1.00 

3.15 

—0.35 

3.67 

+1.44 

2.91 

+1.05 

3.04 

-1.27 

3.80 

—  2.26 

3.48 

-0.97 

3.40 

-0.33 

3.34 

—1.80 

3.27 

—1.87 

2.45 

-0.74 

2.48 

—0.66 

3.47 

-  0.26 

8.26 

-1.17 

8.00 

—1.06 

a25 

+  1.07 

8.48 

—0.45 

3.01 

—0.49 

2.32 

—0.42 

8.26 

—  L88 

2.81 

-1.49 

8.04 

-0.42 

3.95 

-1.55 

3.47 

+1.82 

8.02 

—0.86 

4.32 

—0.40 

4.24 

—  1.01 

4.46 

+0.45 

8.44 

+0.40 

4.25 

—0.90 

4.28 

+0.85 

3.29 

—1.64 

3.90 

—0.14 

3.05 

-  1.08 

2.56 

—0.97 

2.70 

-0.98 

4.62 

—2.20 

4.34 

-1.41 

4.04 

—1.56 

8.50 

—0.33 

3.21 

—  2.03 

8.34 

-2.83 

2.01 

-0.47 

3.70 

—1.00 

3.76 

—0.10 

2.00 

-1.42 

2.45 

—1.43 

2.74 

—  0.60 

2.80 

-1.47 

2.49 

-0.40 

3.80 

—1.88 

4.12 

—0.30 

2.83 

-L28 

2.68 

+0.02 

2.80 

—  0.84 

2.50 

—0.70 

2.80 

+  0.26 

4.04 

-1.37 

8.54 

—1.16 

3.45 

—0.76 

4.66 

+0.17 

4.08 

—  0.93 

2.88 

-0.73 

2.33 

+3.25 

4.79 

-2.27 

3.44 

-0.43 

4.11 

+0.C0 

4.39 

+4.38 

3.98 

+  3.99 

2.02 

-0.48 

1.72 

+  2.62 

A.TA 

—0.72 

3.41 

+0.60 

2.87 

I0.57 

3.02 

+0.23 

4.03 

+  2.07 

3.29 

— 0.C8 

2.67 

+4.23 

•J.  93 

-0.64 

8.43 

—0.92 

2.62 

+0.66 

2.18 

—0.22 

3.20 

+  0.65 

3.43 

-0.54 

5.21 

+  1.27 

4.13 

—2.92 

3.35 

—0.90 

8.14 

+2.32 

5.23 

—0.32 

s.ai 

+  2.09 

2.33 

+0.44 

2.10 

+8.55 

3.88 

-1.01 

2.94 

—0.90 

2.78 

-1.50 

2.48 

—0.01 

3.23 

—  1.03 

2.67 

—0.33 

2.42 

+0.59 

4.28 

—2.17 

3.94 

—0.23 

2.65 

—0.15 

2.78 

—0.49 

3.84 

—  0.25 

2.88 

—1.08 

2.22 

+1.99 

4.07 

-1-0.15 

3.39 

+0.41 

2.79 

—0.95 

3.12 

—0.30 

2.80 

—  0.62 

2.13 

— 0.G8 

1.83 

-0.54 

5.37 

+4.24 

4.10 

-0.65 

3.56 

+3.36 

4.58 

+0.12 

3.14 

+  0.83 

1.75 

—0.80 

1.38 

—0.10 

5.02 

—1.45 

8.20 

-0.27 

3.70 

-0.87 

8.35 

+  1.18 

2.23 

+  0.20 

1.37 

—0.72 

1.88 

+0.05 

4.73 

-1.79 

5.02 

—0.44 

8.05 

+0.17 

6.12 

+4.89 

2.78 

+  0.47 

1.99 

-0.64 

1.28 

+0.97 

4.99 

-1.92 

8.93 

+0.58 

3.60 

+0.24 
+0.18 

3.29 

+  1.50 

&11 

-V  4.06 

2.11 

—0.62 

1.60 

+  1.99 

8.39 

—4.55 

4.00 

+3.16 

8.71 

3.19 

+2. 27 

4.72 

+  0.01 

2.59 

—1.33 

1.64 

+0.39 

5. 85 
5.51 

-0.76 

5.30 

±0.00 

3.50 

+  0.76 

4.89 

—0. 82 

3.20 

+  0.90 

2.33 

-0.90 

1.80 

+2.28 

—1.48 

4.  07 

—2.37 

2.88 

-0.14 

8.64 

+0.61 

3..'>6 

—  0.21 

2.09 

—0.86 

2.25 

+1.60 

4.53; 
8.95 
4.80 

.    -.1.57 

4.27 

+3.07 

2.78 

—0.04 

2.67 

+2.45 

3.31 

—  1.42 

4.02 

—1.01 

3.73 

+6.20 

-0.75 

2.66 

+0.96 

2.64 

—1.00 

8.26 

+a60 

4.32 

—  1.58 

8.50 

—2.20 

3.38 

+1.81 
+3.78 

-(.28 

4.25 

^1.39 

2.47 

-L26 

t80 

+3.24 

2.75 

—  0. 27 

2.69 

-0.39 

2.45 

5.71 

-2.88 

5.12 

+4.31 

3.80 

+1.35 

8.26 

+2. 12 

3*37 

+  0.04 

2.48 

—1.00 

1.72 

-0.24 

0.73 

-0.0^ 

5.95 

+4.40 

3.58 

+8.54 

8.60 

+1.31 

8.10 

+  2.71 

1.36 

—1.04 

1.00 

-0.28 

3.55 

-0.45 

2.33 

+1.40 

1.80 

-0.56 

1.19 

—0.51 

0.80 

+  0.10 

0.29 

-0.12 

0.46 

+0.01 

4.46 

-1.28 

4.94 

+0.17 

2.68 

—1.50 

1.73 

■iO.47 

2.24 

—  0.72 

0.32 

—0.15 

0.38 

+0.24 

BlII 

-^89 

i.14 

+a49 

2.59 

+0.02 

2.73 

—2.45 

1.80 

+  0.17 

0.35 

—0.33 

0.76 

+0.04 

8.80 

-1.90 

4.70 

+2.02 

4.48 

+L74 

2.74 

—0.25 

3.43 

+  ?•?! 

1.11 

—0.77 

0.95 

-a  19 

2.03 

+0.01 

2.48 

+aoo 

8.08 

+3.60 

2.14 

+L30 

2.73 

—  1.58 

0.45 

—0.03 

0.56 

+0.29 

3.64 

—0.01 

2.85 

+1.27 

2.82 

+0.98 

1.44 

+0.90 

L30 

—  0.38 

0.71 

+0.02 

0.81 

+0.90 

2.08 

+1.09 

2.49 

-0.02 

L14 

-0.08 

0.87 

+0.34 

0.95 

—  0.61 

• 

0.36 

—0.05 

0.98 

-0.68 

2.18 

+2.54 

8.68 

+5.99 

1.09 

+ao2 

1.51 

+L18 

0.65 

—  0. 24 

1.11 

—0.69 

0.80 

—0.08 

1.85 

+0.33 

1.81 

+1.28 

L04 

-0.25 

LIO 

+0.34 

0.84 

—  0.48 

0.79 

—0.60 

0.06 

+0.35 

2.51 

+1.30 
+2.05 

1.21 

-0.41 

1.10 

+0.93 

0.75 

+0.67 

0.99 

—  0.83 

0.50 

—0.13 

1.06 

—0.79 

2.24 

L35 

+1.90 

0.94 

-0.47 

1.86 

—0.56 

1.22 

—  0.73 

0.68 

—0.22 

1.6i 

-0.00 

1.08 

+0.13 

0.40 

+0.18 

0.77 

+0.60 

0.55 

—0.29 

1.73 

—  1.40 

0.61 

-0.30 

0.75 

+0.07 

9.95 

+0.72 

1.39 

+2.01 

0.83 

—0.15 

0.81 

—0.17 

1.16 

—  0.70 

0.33 

+0.10 

0.28 

—0.00 

2.23 

—1.20 

1.40 

+1.17 

0.92 

—0.33 

1.78 

+0.51 

1.04 

—  0.65 

0.60 

+0.15 
+0.39 

0.94 

+  1.53 

4.10 

—1.59 

2.60 

+1.01 

1.96 

+1.11 

0.80 

+  1.19 

1.54 

—  U.06 

1.07 

1.55 

+0.24 

1.42 

+0.08 

1.71 

— 1.U 

1.47 

+0.60 

0.89 

+0.86 

0.75 

—  0. 25 

0.26 

—0.08 

0.21 

+0.40 

8.72 

-0.12' 

2.96 

—0.77 

2.29 

—0.16 

1.40 

—1.32 

1.33 

—  0.59 

0.32 

—0.28 

0.75 

-0.48 

1.59 

1.79 

—1.14 

1.50 

+0.15 

0.90 

—0.77 

0.74 

—  0.53 

0.70 

—0.61 

0.71 

+0.05 

1.83 

-0.89 

4.63 

—4.12 

4.16 

-3.91 

1.93 

—1.44 

1.49 

—  0.50 

1.04 

—1.82 

1.20 

+0.24 

2.04 

+0.15 

L37 

+0.88 

1.67 

+0.60 

0.47 

-0.41 

0.46 

—  0.03 

0.18 

+0.14 

0.83 

-0,li 

8.00 

+4.01 

8.40 

+8.00 

3.45 

+1.37 

1.07 

—0.84 

1.34 

+  0.16 

0.C6 

+0.17 

0.72 

+0.38 

2. 98 

+8.93 

8.04 

— L75 

8.18 

+2.42 

2.54 

— L70 

8.20 

+  2.29 

0.73 

+  1.41 

0.83 

+2.22 

2.44 

-0.85 

&70 

— L38 

3.75 

—2.55 

4.36 

—0.76 

2.99 

+  2.60 

1.31 

+0.64 

1.47 

+2.10 

2.40 

+0.88 

a73 

—3.88 

5.55 

+  1.15 

2.16 

+  1.68 

2.35 

+  2.00 

0.53 

+0.16 

0.41 

+0.07 

2.00 

+0.78 

2.00 
8.29 

-L54 

2.70 

-0.01 

6.74 

+0.10 

1.62 

+  4.63 

0.77 

+  0.05 

0.70 

+0.57 

0.11 

^0.00 

-2.83 

2.54 

+1.44 

1.36 

+2.82 

1.58 

+  3.67 

0.50 

—0.28 

0.80 

+1.27 

L02 

+1.33 

4.80 

^.10 

5.00 

+0.59 

1.77 

-0.27 

1.88 

+  0.14 

0.07 

—0.16 

2.26 

+3.20 

0.81 

+0.89 

8.08 

—3.01 

8.55 

—1.14 

1.28 

—0.30 

1.04 

+  2.02 

0.P4 

—0.01 

L84 

+4.09 

0.13 

+0.02 

0.94 

-0.87 

1.12 

+0.72 

0.81 

+0.69 

0.27 

+  0.85 

0.48 

—0.24 

1.29 

+1.45 

0.17 

+0.15 

2.13 

—0.80 

8.28 

—1.71 

1.25 

+0.26 

0.60 

+  0.82 

0.50 

-0.34 

2.04 

+3..')4 

0.40 

+0.09 

2.24 

—1.87 

3.58 

-2.34 

0.86 

—0.03 

0.89 

+  0.60 

0.55 

+  0.00 

2.28 

+3.20 

0.47 

+0.05 

1.03 

—1.27 

2.40 

—0.30 

0.60 

+0.25 

0.36]  +0.33 

0.34 

+  0.22 

1.67 

+3.49 

0.81 

I0.O8 

1.00 

—1.71 

3.30 

—2.00 

1.27 

—0.69 

0.56    +  0.28 

0.:* 

—0.43 

1.93 

+2.73 

0.02 

+0.04 

0.88 

—0.00 

1.97 

—0.95 

0.75 

o.o9 

—0.62 

0. 18;  +  0. 15 

0.42 

—0.39 

1.8.-1 

+3.42 

0.01 

-0.01 

a2o 

-0.19 

0.20 

+0.00 

-  -0.08 

0.04 

-0.04 

0.03 

-0.03 

0.49 

+1.47 
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Normal  preoipitaHan  and  departure  (o/18H4) 


StatUmt. 


Middle  Plateaa: 

Salt  Lnke  City,  UtAh  ... 
Nortfiom  Plateau : 

Boir6  City,  Idaho 

CoMird'Aleno,  Fort,  Idaho. 

LowiBton.  Idaho 

Davton,  Wash 

8p«kane  Falls,  Wash .... 
North  Pacific  Coast : 

Oljmpia,  Wash 

Port  laud.  Orog 

Kosoburp,  Oreg 

^  iddle  Pacific  Coast: 

Capo  Mendocino,  Cal 

RcdBlnff,  Cal 

Sacramento,  Cal 

San  Francisco,  Cal 

South  Pacific  Coast: 

Los  Angeles,  Cal 

San  Uiego,  Cal 

Alaska  Stations : 

Alexander.  Fort,  Alaska 

Atka,  Alaska 

Pyramid  Harbor.  Alaska 

Saint  Michael's,  Ft.,  Alaska 

Sitka,  Alaska 

UnalMhka,  Alaska 

Behring's  Island,  Behiing 
Sea 


Har.lO,lg74 

July  1,1877 
Sept  1,1881 
Jnly  1,1879 
Jnly  1.1879 
Feb.    6,1881 

Jnly  1,1877 
»ov.  1.1871 
July  15, 1877 

July  27, 1882 
July  1,1877 
July  1,1877 
Mar.   8,1871 

July  1,1877 
XoY.   1,1871 

Auf{.  1,1881 
Oct.  —,1882 
Oct  —,1881 
June  28, 1874 
Mar.  30, 1881 
Aug.  18, 1878 

May  22, 1882 


Janvaiy. 


February. 


g 


In. 

1.38 


ItCeh. 
-0.62 


2.43 
2.80+O.lC 
2.89—0.24 
8.921— 0. 7*1 


In. 
1.37 


1.77 
L85 
4.04 


8  . 
I 


Inch, 
+0.8G 


L  76 —0.44 


—0.43 
+1.25 
+  1.82 


3.821—1.03  3.02+0.02 


aw 

7. 
&47 


06—3. 


2.09'— 0. 
8.08 
3. 
5.01 


97—0. 


2.21 
1.81 


5.84 
9.04 
4.45 
0. 
10.07 

ia20 


33 
86 
-2.81 


1.82 
2.63 

1.64 
L07 


9. 74  —6. 57 
7.86—2.98 
4.75—1.04 

2. 40  +0. 45 
4.47—2.26 
3. 83  -1-0. 63 
4.16+2.49 


—0.47 


—1.01 
—1.16 
89 
+3.04 
+1.73 


96—0. 


+0.944.30+9.07 


2.61+a44 

1.83     («) 
7.31+3.00 
a  12 —3.22 
0. 15  +0. 02 
9.81—3. 
a  34   17.85 


March. 


In. 

2.01 


Inch. 


+1.682.44 


1.49+1.29 

0.76+0.09 

1. 18  +0. 07 

1.99- 

L 10+0. 44 


a  88 
a95 

2.60 

a  55 
a  81 
a  26 


a46 

a  38 

4.01 

a  37 

10.10 

a44 


20  a 


April. 


In, 


1.19 

1.95 

81 

1.00 

1. 


I' 

1-^ 


Inch. 

+0.45 

—0.41 

—a  60 
+ai4 

—0.60 
1.49 


2.14—0.36 


96'4. 
63a 
-0. 58'a 


24-0.64 
49  +a  08 
00,+a48 


+a92a 

+4. 26  a 
+4. 33|a 
+4.982. 


LJ 


13  +.  023 
09+1.22 
78+a64 
12, +4. 21 


a  44 +a  92  2. 00+1. 
L38         ~ 


J 


+4.85a84|+a00 


+0.76 

+1.74 

+a4ia 
+a  86  a 
+aooa 


a  78  +a  16  a  24—0. 75  1. 02  +a  42 1. 20  +a  18  a  84  -^-a  47 


98     («) 

n  faso 
72'— 0. 74 

51—0.25 
99— 1.23..^ 
21+a79  5. 


May. 


In. 


1.02 
1.78 


Ineh 


—a  10 
-1.12 
1.00—0.50 
1. 77M).  96 
1.18-0.62 


58—1.12; 
35—1.01 
77—0.92 

00—0.67 
20—1.02 
78—0.72! 
68—0.45 
I  I 

57,-0. 18: 
4r+1.76| 

11!    (»)    I 

90  +U.  56 
78+1.10 

91  -0. 66, 
01+5.34 
44  -1. 47. 


'No  rooord* 
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Jane. 

July. 

Angart. 

September. 

October. 

NoTcmber. 

December. 

1 

ii 

1 

|s 

1 

1 

|fe 

i 

t^ 

1 

|S 

1 

1+ 

& 

5"^ 

_l_ 

5"*" 

1 

0  + 

1 

ft"*" 

5§ 

1+ 

1 

s+ 

Inch, 

Intk, 

Inthes. 

Inok. 

JneftM. 

Inch, 

InehM, 

InOt. 

JnchM. 

Jnck:lnch€9. 

Inch. 

Inchef. 

Ineh. 

a67 

>0.84 

0.69 

-0.82 

0.84 

—0.11 

0.85 

+  1.06 

1.81 

-1.45 

L47 

—0.07 

1.48 

+0.64 

0.94 

4-2.47 

0.20 

+0.40 

0.09 

-0.02 

0.  m 

+1.52 

1.63 

—0.11     0.73 

—0.61 

2.35    ^-n.32 

0.70 

+0.98 

0.66 

+1.11 

0.08 

+0.09 

0.04 

+0.62 

2.09 

+0.73     2.38 

—1.00 

2.67    +0.65 

L88 

+8.78 

a87 

+0.43 

0.80 

-0.24 

0.62 

+0.39 

1.96 

+0.12i    1.40 

—1.04 

3.28 

— U.49 

LIO 

+0.92 

0.70 

-0.88 

0.41 

—0.32 

0.82 

+0.58 

2.89 

+0. 65     2. 09 

-1.84 

4.98 

f  0. 12 

1.40 

-1.18 

L05 

+0.01 

0.32 

+0.22 

1.46 

-+0.97 

2.63 

-^.81 

1.81 

—1.22 

2.37 

+0.91 

1.21 

+1.89 

0.88 

-0.28 

0. 85 

+0.11 

2.99 

+0.07 

5.44 

—1.14 

7.81 

—5.94 

9.62 

—.1.80 

1.79 

-0.87 

0.79 

+1.01 

0.77 

—0.44 

1.82 

+2.43 

4.88 

— 0.87i    7.08 

-3.84 

a22 

-0.70 

1.01 

+0.89 

0.47 

-0.42 

0.44 

(») 

1.00 

(') 

2.91 

—1.76 

3.40 

-2.61 

6.31 

—2.89 

0.47 

+0.46 

0.82 

+0.28 

0.11 

+0.22 

0.08 

+0.25 

1.74 

—1.22 

1.30 

-0.99 

2.42 

+0.16 

0.28 

+0.09 

a  01 

—0.01 

0.04 

—0.04 

0.42 

—0.06 

1.43 

—0.53 

2.20 

—2.161    5.36 

+2.37 

0.81 

+L14 

C) 

C) 

(*) 

rfeO.OO 

0.38 

+0.27 

1.04 

+  0.97 

1.17 

-1.17 

4.05 

+6.40 

0.88 

+2.24 

0.01 

-0.01 

0.01 

+0.03 

0.10 

+0.17 

1.23 

+1.32 

2.52 

-2.20 

4.93 

+2.76 

0.22 

+1.17 

O 

+0.02 

(•) 

+0.02 

(«) 

±0.00 

0.59 

-0.20 

0.96 

+0.11 

3.92 

+0.73 

0.07 

+0.24 

ao2 

-0.02 

0.21 

-0.21 

0.05 

+0.02 

0.48 

—0.18 

0.06 

—0.55 

2.83 

+2.79 

L71 

(*) 

4.48 

+1.02 
+5.62 

2.98 

—0.79 

5.20 

+1.43 

1.94 

—1.61 

3.65 

-2.61 

1.32 

—0.80 

3.80 

+1.24 

6.10 

6w61 

-1.73 

9.02 

—0.82 

10.32 

+2.42 

11.50 

+0.26 

7.80 

-•-1.54 

3.03 

-0.96 

1.98 

+a2i 

2.22 

—0.70 

5.18 

—2.74 

6  02 

-8.84 

7.07 

+0.10 

6.88 

—1.10 

1.12 

-0.86 

1.04 

+2.86 

2.48 

-1.08 

2.86 

+2.18 

1.82 

+0.14 

0«82 

-0.22 

0.66,  -0.46 

8.29 

+0.48 

5.66 

—0.78 

6.10 

+0.81 

10. 78 

+2.42 

10.64 

+8.92 

12.98 

+  3.83 

11.43+  4.34 

4.88 

+7.69 

9.61 

+1.80 

141 

+1.49 

&84 

+2.89 

11.04 

+0.81 

9.40 

+  10.49 

12.48+15.74 

Le7 

— L41 

L94 

+0.88 

2.07 

-0.86 

2.23 

—0.53 

3.02 

+0.24 

2.50 

+0.80 

1.68  -0.67 

>  Beeotd  Inoomplete 
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APPENDIX   28. 

Average  nreeipiUMon  tU  eeileeted  etaUone  of  the  Signal  Service,  United  Staiee  Army,  far 
eaek  month  and  the  year.    ( dmputedfor  the  deeade  ending  Deeeniber  31, 1884.) 


NewBngland: 

BastportiMe 

PortUind^Me 

Moant  Waabingtcm,  K.  H 

Bocton.]ia88 

New  HATfsn,  Coim 

New  London.  Conn 

Middle  AtlantioStAte* : 

AlbMv.N.Y 

Kew*orkCity 

PblladelpbJA,Fa 

AUAntio  City,  N.J 

Barnesat  City,  N.  J 

CapolSiy.N.J 

Sondy^lcK.J 

BiatlmoTe,Hd 

Waahlngton  City 

CapeHeniy^a 

Lynohbiuv,  va 

Norfolk.  Va 

Soath  AtlanUo  States: 

Hatteraa,N.O 

'WilmingtOD.N.  0 

Charleston.  S.  C 

Anga8ta,Ga 

SayannakOa 

Jacksonville,  Ha 

Florida  Peninsala: 

Key  West  Fla 

Eastern  Onlf  States : 

Jtontffomery.Ala 

Vick8baix.MiBS 

New  Orleans,  La 

Western  Gulf  States  z 

Shrereport,  La 

Qalveston,  Tex 

Indianola,  Tex 

Ohio  Valley  and  Tennessee : 

Enoxrflle,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 

Louisville,  Ky 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Pittsburg,  Pa 

Lower  Lakes: 

BaiBao.N.Y 

Oswego.  N.  Y 

Brie.Pa    

Cleveland.  Ohio 

Toledo,  Ooio 

Detroit,  Mich 

Upper  Lakes: 

Alpena,  Mich 

Esoanaba,  Mich 

Mflurqnette,  Mich 

Port  Huron,  Mich 

Chicago,  HI 

Milwaukee,  Wis 

Dnlath,  Minn 

Upper  Mississippi  Valley : 

SaiotPaol,  Minn 

La  Crosse,  Wis 

Davenport  Iowa 

Dabaque,  Iowa 

Keokuk,  Iowa 

Cairo,  lU 

6»iOt  lK>0l«,  Ho 


In, 

8.82 

8.48 

4.48 

4.87 

3.80 

4.47 

2.65 
8.82 
8.80 
4.06 
4.95 
4.29 
4.28 
8.55 
8.88 
6.22 
4.21 
4.46 

6.60 
4.02 
4.22 
4.74 
8.93 
8.59 

2.81 

4.68 

6.76 

4. 

4.18 
2.06 

6.90 
6.68 
6lOO 
4.84 
2.69 
8.09 
8.20 

176 
8.87 
8.28 
2.42 
1.92 
1.98 

2.17 
1.45 
1.82 
L92 
L70 
1.92 
0.95 

1.07 

1.18 

1.37 

1. 

1.34 

4.56 

1*94 


In. 

4.48 

8.86 

4.60 

&97 

4.47 

4.19 

2.84 
8.76 
8.40 
3.63 
3.78 
8.49 
&73 
8.64 
8.44 
8.21 
8.81 
2.98 

6.26 
2.79 
2.92 
8.82 
2.36 
3.82 

1.6L 

4.96 
6.60 
4.79 

4.67 
8.21 
L80 

4.96 
6.80 
6.41 
4.77 
4.06 
4.86 
2.74 

2.76 
8.11 
8.80 
8.12 
2.07 
2.91 

2.46 
L61 
1.72 
2.40 
2. 87 
2.47 
L28 

1.19 

L82 

1. 

L70 

2.10 

4.80 

8.661 


In. 

&62 

3.84 

7.44 

6.56 

6.70 

6.66 

8.04 
4.47 
8.00 
4.87 
6.27 
6.56 
6.68 
4.70 
4.66 
6.80 
4.40 
4 

7.84 
4.40 
4.15 
6.49 
3.42 
2.54 

0.75 

6.01 
7.04 
6.67 

4.92 
8.21 
2.46 

6.44 

6.13 
&89 
4.66 
4.29 
4.86 
8.41 

8.06 
8.27 
8.40 
8.28 


In. 

8.66 

3.08 

6.80 

4.00 

8.71 

i.60 

2.58 
2.90 
2.86 
8.43 
2.90 
8.08 
8.76 
8.04 
2.97 
6.32 
8.13 
4.34 

5.78 
3.78 
5.65 
4.81 
5.28 
4.03 

L68 

&25 
6.81 
flL62 

6.88 
8.87 
L79 

6l18 
6.58 
6.37 
4.18 
8.28 
8.14 
2.16 

2.25 
3.84 
2.62 
2.28 


2.86;  L98 
8.21  2.21 

110  1.80 

1.85  2.16 
L66  L08 

3.86  2.25 
a  18  3.48 
3. 20  3. 18 
1. 70  2. 87 

1.54,  1.99 
L96|  112 
16ll  183 
1 56t  8. 04 
164  184 
4. 25  3. 86 
3.8318.42 


In. 

4.70 
119 
7.88 
121 
180 
118 

102 
168 
150 
132 
153 
149 
4.14 
181 
190 
106 
135 
113 

189 
123 
187 
124 
130 
188 

4.61 

122 
6.17 
6.02 

5.81 
4.62 
164 

108 
6.26 
162 
195 
4.74 
4.11 
190 

128 
114 
172 
140 
147 
174 

4.02 
170 
196 
110 
176 
166 
4.47 

148 
154 
4.37 
4.31 
4.67 
4.40 
148 


In, 

198 

168 

181 

164 

148 

196 

4.02 
181 
184 
138 
185 
187 
4.50 
4.47 
4.92 
185 
132 
4.31 

4.73 
7.14 
6.11 
4.88 
7.07 
6.02 

4.41 

4.20 
179 
168 

106 
140 
189 

4.10 
6.68 
4.86 
4.68 

116 

6.64 
186 

188 
182 
4.16 
4.87 
181 
168 

4.84 
106 
4.46 
188 
4.62 
4.88 
4.67 

4.06 
4.62 
6.49 
188 
106 
6.04 
6.17 


In. 
6.88 
169 
1L66 
4.04 
6.29 
108 

4.80 
4.87 


In. 


In, 


116  167 
166  197 


7.74 


121 


146  106 
4.46  4.08 


4.27 


146 


186  194 
61 
10 
64 
98 


131 

4.11 

1 

4.62 

4.73 

4.69 


180  128 


194 
142 

164 
7.02 
7.70 
4.16 
4.42 
100 

172 

1 

4.16 

184 

4.07 
118 
106 

111 
117 
161 
4.71 
104 
4.08 
4.66 

146 
196 
194 
4.17 
181 
4.60 

172 
110 
110 
194 
4.60 
172 
167 

183 
154 
4.85 
190 
4.63 
4.82 
4.18 


49  148 
68  166 
147 
131 
4.63 
188 
4.04 
4.07 
197 
143 
181 
107 


97 


In, 

4.66 
128 
7.91 
4.10 
168 
197 

121 

193 

183 

192 

1 

140 

161 

164 


In. 

4.72 
162 

7.74 

tSI 

176 

161 
124 
198 
166 
4.27 
160 
4.17 
197 


In. 

4.28 

167 

144 

160 


In. 

61.22 
4164 
90.18 
4108 


166  4170 
168  4107 

196'  8116 
176  4148 
3140 
44.16 
4160 
4184 
6L62 


124 
118 
108 


7.84 
7.91 
166 


185  190 
4.81  4.12 
106  142 
148  109 

7.06  161 


182 
4.47 
4.63 
4.77 
4.15 
169  44.07 


464  198 

149  105 


7.20 

178 

166 
4.04 
146 

140 
127 
4.46 

187 
117 
180 
176 
189 
4.28 
198 

191 
149 
194 
196 
104 
187 

176 
4.72 
186 
108 
178 
176 
168 

158 
187 
125 
140 
120 
118 
1691 


199 

198 

196 
4.76 
4.41 

4.82 
182 
149 

174 
161 
168 
101 
198 
147 
100 

112 

167 
4.86 
4.88 
172 
188 

4.69 
4.69 
126 
164 
146 
171 
4.62 

106 
124 
116 
4.95 
166 
139 
8.  (41 


4.06 
128 
180 
4.19 
7.42 

196 

105 
4.13 
158 

4.05 
184 
4.69 

182 
188 
126 
168 
191 
826 
126 

188 

1 

4.28 

189 

126 

186 

104 
4.66 
4.10 
144 
4.48 
118 
140 

180 
1 
170 
142 


177 
4.42 

4.74 


166 
124 
190 
188 
126 

188 

184 
li62 
140 

148 
4.86 
126 

4.80 
118 
196 
191 
4.68 
182 
162 

148 
172 
4.76 
181 
194 
190 

114 
166 
166 
170 
112 
122 
L76 

1.26 
100 
112 
124 


150  60.88 

176  74.64 
168  6178 
166  69.87 
4.08  47.94 
178  60.64 
102  6129 

L69  4197 

186  6181 


176  121 
146  4.24 
9.;o!  107 


180 
101 

166 
122 
169 

4.67 
4.66 

4.14 
4.66 
162 
4.09 
110 

178 
4.41 

146 
191 
147 
187 

170 
104 
160 
169 
124 
L94 
L61 

L46 
L49 
1.71 
1.89 
1.97 
184 
158! 


4181 
5182 
4169 


81 
6174 

64.62 
6198 
87.68 

64.89 
6160 
64.74 
4190 
4102 
4187 
8174 

8101 
87.48 
4116 
3188 
3180 
87.61 

89.95 
87.60 
3115 
84.66 
39.18 
8128 
3196 

2188 
3171 
3183 
40.68 
8196 
4127 
89.48 
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Average  preoipiiation  at  eelecfed  eiatione  of  the  Signal  Servioef  ^o.— Continaed. 


MlMoaii  y  Alley: 

LeftTenwotth,  Kana  . 

Omaha,  Ifebr 

Yankton,  Dak 

Extmne  Northweat  t 

*  Bismarck,  Dak 

Northern  Slope: 

Cheyenne,  Wyo 

North  P]atte,^ebr.. 
kUddle  Slope: 

Denver.CoIo 

Pike'B  Peak.  Colo... 

Dodge  City,  Sana.... 
Middle  Plateau: 

Salt  Labo  City.  TTtah 
North  Pacific  Coaat : 

Portland,  Oreg 

Middle  Pacific  Coast: 

San  Francisco,  Cal . . 
Soath  Pacific  Coast : 

San  Diego,  Cal 


10048  siG 


*  InappreolAbla. 
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APPENDIX   ag. 

Average  precipittUUm  ai  $eleeUd  itations  of  the  Signal  Serviee,  United  States  Army,  for  each 
monih  and  the  year.    (  CamptUed  from  January,  1880,  to  and  including  December,  1884.) 


Sttttioiia. 


KewBngUmd! 

BastbortiMe 

PoTtI«id,Me 

Moant  Washingtoiitlf.  H 

Boston.  Mms 

Hew  Hayen,  Conn 

New  London,  Conn.t.... 
.  ICiddle  Atlantic  States : 

AllMnv.N.Y 

Kew  York  City 

Philadelphia,  Pa 

AtlanUc  City.  N.J 

Barnesat  City.  K.  J 

Cape  May,  IT.  J 

Sandy  Hook.  V.J 

Baltimore,  Ad....... ..... 

Washington  Ci^ 

Cape  Henry  JjT'a 

Lynohbnrg.ya 

Norfolk,  Va 

Sooth  AtUmtio  States: 

Charlotte,  N.  G , 

flattera8,N.C 

Kitty  Hawk.N.C 

Smiflivllle,N.C 

Wilmington,  N.  C 

Charleston,  8.  C 

Angosta^Ga 

SayannSLGa 

Jacksonville.  Ha 

Slorida  Peninsula: 

Cedar  KoysJBla 

Key  West,  Fla 

Bastem  Gulf  States: 

Atlanta,  Ga 

Pensaooia,  Fla 

Montgomery,  Ala 

Vioksbnrg.  Miss 

New  Orleans,  La 

Western  Golf  States : 

Shreveport,  La 

Little  Book,  Ark 

Galveston,  Tex 

Indianol^Tex 

Bio  Grande  Valley : 

Brownsville.  Tex 

Ohio  Valley  and  Tenn( 

Chattano<^K  Tenn 

KnoxvUleTTenn .... 

Memphis,  Tenn ... 

NashviUe,Tenn.... 

Louisville.  Ky 

Indianapolis.  Ind.. 

Cincinnati,  Ohio... 

Columbas,  Ohio .... 

Pittsburg,  Pa 

Lower  Lakes : 

BniBao,N.Y 

Oswego,  N.Y.. 

Brie,  Pa 

Cleveland.  Ohio.... 

Toledo,  Ohio 

Detroit,  Mich 


In.  Jn. 
&15  3.86 
3.88  2.70 
7. 25.  8. 87 
4. 73|  2. 92 
5.10  3.81 
5.10  3.83 

2.71|  2.02 
&  96  2. 56 
8.53  1.85 
4.60.  3.30 
4. 84  2. 74 
2.50 
3.25 
2.61 
2.88 
6.10 
3.15 
4.17 


2.89  8. 

8.81  2.98 
0.49  2.16 


2.46|  1.81 

2.87  0.90  LOOl  0.68 

I 


a  51  -.>- 

7.54  4.09 
5.76  4.08 
6.72  8.99 
4.64  3.00 
8.74  8.22 


In. 

4.09 

4.06 

9.11 

4.05 

3.60 

4.35 

3.48 
2.95 
2.72 
2.18 
2.53 
2.31 
4.50 
2.27 
8.16 
2.14. 
2.29' 
2.65, 


Jn, 

4.01 

2.01 

a  78 

3.18 

a  24 

4.07 

a  61 
8.78 
a  27 
a  16 
a  89 
a  63 

4. 

a24 

5.41 
4.03 

a  62 
ao3 


2. 571  4. 

a53i  4. 

a  63  4. 

1.96  2. 

a77  a 

a  80  4^ 

a74  a 

a28j  5. 

a93  4. 


5.19 
7.84 
58  a  01 
92  a98 

a  70 
a  91 
a  75 

4.06 

a44 


a  57;  a  15 
ao5  4.12 

a  43,  4.46 

4.97;  a  63 

a04   4.64 

a  52  a  36 
a26  a53 

a  46'  a  74 

7.07  a28 
a  15  4.48 

4.76  aoi 


a  76 

a96 
a  18 
a  75 

4.72 


4.85  a74 


a69 


4.50 
4.14 
4.10 

ass 


a22 

4.81 
4.08 
4. 
4.11 


a  09 


a49  a68 

4.99  4.06 
a66  4.21 


a67 
a  21 
a94 

4.76, 


In. 

a  91 

4.18 

ia45 

4.14 
4.60 
a  04 

4.10 
4.05 
a  14 

a  38 
a  67 
a22 
a99  a 
4.88 
4.10 
a  69 
a  25 
ao8 


a  48 


a  76 
a42ia 
a  06 
ass 
aso 


a  16 
aoo 
a  86 

L90 

a  02 

a82 
a  75 
a26 
a78 
a62 
a  73 
a  49 
a  74 
a  51 


4.08 

a67 
a29 
a  45 

7.83 
7.16 
4.23 
7.80 
7.54 


4.36 
a  78 

a  92 
a  35 

4.46 
a  48 


^,.  a47  a52  a35 
a  78  a  68  a  64  a6i 


a67  a99 

48  a  73 
a60  2.46 
a  33  4.81 


4.26  a92 


4.06 

a  21 
a80 

1.98 

a58 
ai6 


L96 
4.28 

ass 
ao2 


4. 65  a  38  3. 58 

1.67  4.40   ass 

ai4  a7i  a94 

4.06  a76  a70 

4.87  a  06  4.12 


4.931  a26 


4.15, 

a  00' 
a  32 
a  871 
a  82, 
a  22, 
a  93 
ao8 
a  07: 


a92  ao9 

a92  4.041 


ao3  aia 

1.94,  a  38 

a5o|  a  76 
a96|  ass 

4.68  a46 

a69i  a74 


a96 
a66 
a77 
a63 
a99 
ass 
a  47 
a  43 
a82 

a  06 

1.79 

a  91 
a44 


a62 

a  06 
a  06 

4.78 
4.17 
4.29 
4.54 
4.06 
4.24 

a65 

a68 
a  92 
a94 
ao2 


a49  a 
a^  a78i 


4.80  4.99 
7.85|  a22 

a56|  ao6 

a  74  a  18 

a  68'  2.   ' 

a 75  aos 

a  68,  4.06 
ai6  4.26 
4.14|  a  68 

a87'  a66 

a28  L46 


saia 

4a  70 
37.58 
47.99 
5a  49 
4a  07 
47.66 

4a  91 

44.70 
5a  80 
4a  68 
4a  78 

5a06 
7a  28 
65.06 
46.34 
5a  38 
51.69 
47.46 
4a  90 
6a  86 

5a  70 
4L0& 


57.42 
6a66 
5a  22 


4.86'  a  71 

a  101  a  00 
a98  a5i 

7.72  7.  oil  OaSS 
4.95,  a76  6a 78 

a  28  a  03,  5a  92 
ao9,  asol  6a86 

4.611  4.361  6ai4 
a  28  1.651  39.93 

a  45'  1.76'  34.8ft 


4.99 
4.06 

a86 


a  50, 
a  20 

4.36 


a 79  a69 


a44 

4.54 

a  28 

a  36 

1.83 

ao6 
a  42 

4.84 

a  87 
a72 
aoo 


4.80{ 

a  96. 

4.38 

a  69, 

a  16 

a  62, 
a  52, 
a7ol 
a66 
aist 
a62> 


61.40 
8a66 

5a  48 
5a  22 
4a  98 
4a  60 

4a  13 

44.57 
87.18 

3a  88 

8a  91 

4a  04 
87.84 

sa47 

9a84 
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Average pTMipitathn  at  ieleoted  $tationB  of  Ike  Signal  Service^  <('*<'• —Co^^tiDaed. 


Upper  Lakes : 

AlpeiiA,  Mioh 

Eifcanaba,  Mich 

Grand  Haven.  Mloh. . . . 

liarqnette,  Mioh 

Port  Hnron,  Mieh 

Chicago,  HI 

MUwankecWia 

Dnluth,Mlnn 

X7pper  MiMiMippi  Valley: 

Saint  Paul.  Minn 

LaCTOMe,Wia .,. 

Davenport,  Iowa .*. 

BeaMoSnee.  Iowa 


Dabuqae,  Iowa . 
Keokuk.  Iowa. 


Cairo.  lU. 

Sprin^eld.111 

Saint  Louie,  Mo 

KlaMinriVaUey: 

LeaTonworth,  Kana  ...*... 

OinahA.Nebr , 

TanktoD,I>ak 

Bxtremo  Korthweet : 

BIsraarck.  Dak 

Bii/ord.  Fort,  Dak 

JTorfbem  Slope: 

Cnater,  Fort.  Mont 

Deadwood,  Dak 

Cheyenne,  Wyo  

Iforth  Platte.  Kebr 

Middle  Slope: 

Denrer^Colo 

Pike's  ^eak,  Colo 

Dodge  City,  Kane 

SUiott.  Fort,  Tex 

BoQthem  Slope: 

Concho,  Fort,  Tex 

Stockton,  Fort,  Tex 

Southern  Plateaa : 

EiPaao,  Tex 

Apache.  Fort,  Aril 

Grant.  Fort,  Aria 

Preacott,  Aria 

Middle  Plateau : 

Salt  Lake  City,  Utah.... 
Iforthem  Plateau : 

Lewiaton.  Idaho 

Davton.  Wash. 

Vorth  ^actflo  Coast : 

Oljmpia,  Wash 

Portland,  Oreg 

Middle  Pacific  Coast: 

BedBlofCCal 

Sacramento,  Cal 

San  Francieoo.  Cal 

South  Pacidc  Coast: 

Los  Angeles,  Cal 

Saa  Diego,  Cal 


In. 

2.8 

1.05 

2.75 

1.80 

2.86 

L82 

Le9 

1.04 

1.30 
1.14 
L46 
LOO 
L45 
L61 
8.01 
LOO 
L77 

LOO 
0.80 
0.04 

0l87 
0.80 

L83 
L12 
a  47 
0.80 

0.80 
L« 
0.24 
a28 


^ 

I 

1! 

t 

£ 

^     ' 

-^ 

In. 

In.  ' 

In, 

2.85 

2.45 

L80 

L80 

L44 

L68 

aea 

3.10, 

8.17 

2.16 

1.70 

2.32 

8.17 

8.26 

2.46 

3.83 

2.85 

4.11 

2.80 

2.68 

2.10 

L77 

L73, 

2.32 

L54 

LbO 

2.12 

1.10 

L60, 

2.15 

2L38 

2.58' 

2.67 

1  70 

LSI 

2.07 

2.03 

2.40, 

2.80 

2.81 

2.401 

8.oe 

&84 

3.28 

4.00 

5.00 

3.86 

8.18 

6.21 

^66, 

8.50 

2.85 

2.07 

2.62 

L27 

L40' 

8.23 

LIO 

L02i 

3.45 

In,  , 
2.04 
8.06 
8.81' 
8.45 
8.58 
4.24 
8.011 
4.00, 

2.72 
3.13 
4.23 
6.46; 
4.42, 
4.48! 
6. 14] 
6.021 
8.50, 


In. 

6.80 

6.03 

5.24 

3.40 

4.501 

4.57, 

4.811 

4.96. 

4.34 
4.20 
6.21! 
8.73; 
6.02, 
6.22 
8.43| 
6.05, 
3.86 


I 


In.    In. 
8.60  8.06 

2.00  4.14 
4.09  8.00 
3  09  3. 56 
3. 17   3. 07. 

4.01  2.74 
4.211  2.15' 
2.03,  4.62 


8.09,  2.95 
6.131  3.44 
3.56,  2.78, 
4.741  4.36 
5. 75,  3. 77 
3.06'  2.36! 


5.01 
2.(49 
8.66 


4.66  5.24  6.01 
6.80!  7.01  6.63 
&87'  3.901  3.49 


L50| 
a  45 

0.68 
L17 
0.77 
0.72 


2.88 
8.82 

0.17 
8.66 

8.78 
8.07 
8.60 

L71 
L62 


0.66  0.67|  2.40 
0.48  0.62  0.06 

I  < 

0.50,  0.63,  L17 
0.00  L62  8.78 
0.17  0.68  L41 
0.51  0.75  L04 

0.6l|  a48|  L74 
L28  2.18  2.12 
0.711  0.621  L88 
0.33,  0.26,  0.80 

L47  L6  I  L70 
0. 55,  0. 45  0. 48 


2.44  3.56 
L47|  2.55 


2.51 
2.26 


8.21  2.61; 
6l06  8.081 
2.66,  1.86 
&61  4.60 
I 
3.04I  L72| 
4.78,  L48 
6.02  8.37' 
6.62,  2.03; 


L21 
2.64 


2.13 
2.20' 
1.72' 

3.45 
4.03 
2.18 

2.58 
L33 

L16i 
2.05 


In. 

3.85 
5.62 
8.54 
5.92 
2.00 
2.23 
2.52 
4. 

3.73 
6.07 
3.47 
3.51 
5.17 
2.97 
3.19 
3.74 
2.80 


In.  In. 
4.49  3.08 
4.72  2.81 
5.12  3.23 
3.98  2.43 
3.66;  2.68 
4. 87|  8. 08 
2.701  L66 
3.86   L94 


2.43 
8.83 
4.77 
6.41 
4.25 
4.61 
4.23 
4.03' 
4.16 


L61 
L64 
2.00 
2.27 
LOO 


3.61  4.80 
4.241  4  46 
2.78.  2.67 


4.34 
3.18 
3.78 

2.23 
LOO 
0.30 


'1 

s 

i 


In.  In. 

2.87  41.04 

2.26  38.40 

8.44  45.28 

8.09  37.07 
2.88>  36.28 

2.20  40.62 

L60  31.50 

L43  34.56 


L55 
LOO 
L86 
L64 
2.U 


L06t  LR5 


8.05 
3.48 
2.60 


28.07 
35  20 
37.86 
4488 
42.15 
37.32 
49.50 
47.62 
39.16 


L22I  1.40l  0.63 
L05;  0.83'  0.36 


L53   L74 
2.44  2.61 


L40 
4.23 
4.22 
3.04 


6.05  2.06 
LOO  2.08  2.01 


0.80:  0.78  0.56 
0.00  LOO  L20 
1. 06'  0. 82)  0. 21 
L07  2.08  0.21 


L40 
4.26 
8.82) 

3.18! 


I 


0.55 
L67 
LOO 
2.54 


0.83 
L61 
2.01 
8.25 


4.49  4.21)  4.85   4.38 
«  ... g_  ^.j  2. 24 


0. 45'  0. 62'  0. 27  0. 30  0. 12  3. 86 


2. 17;  2. 16 
L62,  L74 
LOOj  2.17 

L87|  L67 


0.06  0.60  1.22i  4.87 
0.30  0.61  LOS  a 36 
0.70  0.50,  0.18  2.36 


2.87  L48  0.64 


0.22 


3.78 

2.08' 
5.30, 
8.88 
3.24 


L77|  L82 
L82i  L73 
L41'  1.35 
L37   0.56 


LOO  0.68 


L62 


L85'  L18  L31  LOO   L88|  0.87;  0. 

4.04;  LOO  8.00  L77   LIO  0.70  0.41  0.82  2.80 

8.28,  6.27   2-30 
3.70  4.50|  L87 


7.68 
7.35 


2.20 
2.07 
8.43 


8.06 
3.74 
8  64 


8.45  LOO 


4.56 
4.22 


2.00 


0.80 
1.06 


L56  0.55  0.i>4 
L47  0.00  0.80 


0.071  37.80 
0. 84'  4L  71 
0.721  2a  13 

0.04  10.17 
0.84  laoi 

I 
0.06,  14.80 
L81  25.68 
0.33   12.74 
a  68  20.38 


a  76  a  78  14.28 

L85  aOS  2&30 

a80  a68  24.78 

a78  ao8.  2ae7 

L40  L62  34.78 

1. 05  a  80  24. 61 


a  56  L04I 

aSl  2.48 

a 80  LOS 

a  40  2.46 

LOO  L48 


a 62  LOO  L40  a 28 


2.00  a06  27.77 


14.41 
24.08 

iai3 
ia72 

lau 

laos 


a  33  (1) 
a  41,  (1) 
a  66'  (1) 


4.281  4.20,  2.22  a  62  0  28'  (1) 
>  2.I0I  L26J  0.72,  ail*  a 02 


I 


I 


(1) 
(1) 

a  01 

(1) 
a  07 


2.01   a  20  4.41,  a  36  5L43 
L96  a  62,  a74ia91   63.40 


a60  L61 
a  47  L23 
a 25  L46 

(1)  I  aeo 
a  02.  a  71 


L34 
L16 
L66 

a  77 
a  22 


a66  23.02 

a42  23.88 

6.36  25.84 

a  24  17.80 

2.30  12.14 


1  Inavpreciable. 
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APPENDIX    31. 

Monthly  and  anrntdlpreoipiUition^frTm  reports  made  by  voluntary  ohaervers  of  ike  Sijfnal 
8eni09,  United  States  Army,  for  the  year  ending  December  31, 1884. 


Aoootink,ya 

Aiken,  ao 

Ainsworth,  WMh 

Albany,  Ox«g 

Albion,  Idaho 

Allison,  Kans 

Amherst,  liass 

Andersonvllle,  Ga 

Anna,Ill , 

Ann  Arbor,Hioh 

Antrim,  N.H 

Archer,  Fla 

Ardenia  (PhiUipatoim),  V,  1&, 

Ashland,  N.H , 

Ashevllle,  N.  0 

Ashwood,  Tenn 

Atchison^  Kana 

i 

Lowa 

LVdiio." 

ClarksriUe,  Tex 
Clftv  Centre,  K 

CleDnme,  Tex 

Cleveland,  Ohio 

Ciintou,  Ind 

Cockburn  Harbor,  R  W.  I . . 

College  Cltv,  Gal 

CoUege  HiO,  Ohio 

CollinsviUe,  lU 

Conception,  Mo 

Contoocook,  N.  H 

Cooperstown,  If .  Y 

Cornish,  Me 

Cresco,Iowa 

Ctete,Nebr , 

Cumberland,  Md 

Dale  Enterprise,  Ya 

1  Ko  record. 


In. 
4.63 
2.6 

(>) 

8.01 

(») 

0.22 

8.00 

(») 

2.01 

L07 

0) 

6l48 

0) 

&86 

0) 

0.80 

2.06 
6.06 
0) 
4.40 
0) 
4.00 
0.64 
4.40 
4.66 
0) 
2.20 
(») 
4.60 
6172 
4.41 
1.61 
2.14 

6.64 

2.46 

8.17 

(») 

0.71 

8.23 

4.05 

8.60 

0) 

1.58 

2.40 

0.71 

0.88 

2.48 

(») 

(') 

8.61 

8.50 

0.82 

0.75 

4.15 

8.17 

2.74 

0.38 

0.41 

1.85 

(») 


In. 
6.70 
8.08 
(') 
8.00 
(») 
0.08 
4.02 
8.18 
6.38 
(1) 
(») 
2.14 
(») 
6.20 
(») 
7.80 
0.81 
(») 
1.8 
8.27 
(») 
8.53 
(«) 
4.41 
0) 
4.78 
5.10 
(») 
2.81 
0) 
6.80 

10.07 
6.67 
4.11 
2.68 
<») 
6.51 
2.77 
3.61 
(0 
1.41 
4.43 
2.58 
4.90 
(') 
6.45 

10.88 
1.11 
4.12 
6.01 
(») 
(') 
2.21 
5.00 
4.46 
0.43 
5.00 
3.16 
7. 
1.61 
0.41 
3.64 
(») 


In. 

6.77 
7.16 

(') 
&12 

(») 

181 

6.67 

7.62 

4.05 

(') 

0) 
5w88 

(») 
5.64 

C) 

6.10 

2.76 

i'^ 

8.26 

4.45 

0.07 

(») 

4.87 

L62 

<») 

8.80 

'i 

6.12 
14.58 
8.08 
8.70 
2.80 

(») 
4.05 
3.23 
4.08 

0) 

2.47 

4.00 

6.20 

4.25 

0.48 

2.24 

2.08 

(») 

6.25 

2.42 

0) 

(») 

5.46 

2.00 

2.88 

2.41 

4.20 

4.48 

5.31 

1.64 

1.20 

5.14 


In. 
L86 
4.40 
0.67 
4.80 
(») 

LOO 
1.48 
4.17 
8.80 
L06 
4.70 
2.46 
C) 
2.80 
(>) 
6.00 
5.47 
6.07 
0.80 
2.10 
7.78 
2.50 
8.06 
4.10 
2.85 
2.86 
LOO 
(») 
L40 
(») 
(«) 
6.02 
2.87 
2.88 
1.02 
0) 
3.20 
1.20 
2.02 

2.12 
Lf 
2.6b 
2.00 
2.83 
2.34 
(») 
(») 
8.64 
LOl 
(') 
0.26 
2.48 
i.25 
3.44 
2.44 
(») 
L20 
(») 
2.71 
8.02 
1.06 
(') 


In. 


8.26  5.68 


8.18 
0.07 

aao 

(») 

0.04 

2.08 

L27 

4.00 

r» 

4.72 
2.48 

8.00 

2.60 

0.82 

8.07 

8.47 

7  85 

0.55 

0.53 

(»> 

2.62 

(») 

8.05 

0) 

8.8 

•(;) 
(») 


3.50 
4.27 
3.60 


In, 


(») 

0.00 

8.88 

^l 

L88 

■}! 

(») 
L80 

1L66 
LOl 
8.06 
(») 
8.80 
&76 

ia46 
L68 
0) 
L46 
2.70 
L22 
L48 
5.15 
(•) 
3.00 
(>) 
8.60 
L56 
(«) 


2.2112.04 


2.10 
8.06 
L36 


0. 60;  0. 81 
4.56  5.60 
0,20  L07 
8.38|  8.63 
0.  lOi  .5. 84 

3.<)8;  a  38 

4.4i|  5.22 


In. 

&18 
(») 
0.28 
L87 

8.75 

8.78 

6.40 

(>) 

2.05 

a83 

a  88 

&62 

7.00 

5w50 

5.70 

2.78 

4.0 

(>) 

0.10 

LOd 

2.27 

4.27 

6.12 

7.16 

a  00 

a50 

0.24 

8.07 

<>. 
2.84 

as 

(•) 

0.00 

a62 

0.00 

ass 
a  62 
(») 
5.20 

6.63 
5.00 
a  38 
0.26 
0.12 
3. 

0.32 
4.01 
7.91 
(') 
0.00 
L70 

a  21 


(•)  1  (') 


In. 

ao7 
0) 

0.85 
0.43 
(») 

ai4 

5.10 
4.10 

a65 
0) 
a  75 
a85 
ao7 

4.85 
0) 
L70 
4.20 

a  62 
a77 
a29 

0.04 
L85 

e) 

4.25 
a04 

aoo 

6.20 

a85 

4.70 
0.01 
(») 

a  57 

a5o 
a56 
(») 
(«) 

6.50 
0.92 
a27 

as 

(») 

a  22 

4.04 

aoo 

7.79 

(') 

4.65 

5.68  a  02 

0.62  1.00 

1.90  a  77 

0.75,  (») 

(»)  (') 

0)  0. 86 

0.70  4.38 

L  82  a  66 

6.12;  J.  02  4.07 

aoo  aoo  (») 
a  01  a  46,  1.20 

5. 27   4.  53'  1. 

4. 23'  a  341  a  18 

5.94   a  18   L46 
4. 61 1  L49  0.93' 
1. 071  a  65   1.  321  0.  Oli 
'Inappreciable. 


In. 
(•) 
(») 
a67 

a  61 

LOO 

a65 

L25 
(^ 

ass 
a  01 
a  70 
LO6 
a22 

L07 
C) 

aoo 
aoo 
0.01 
8.55 

L51 
L76 

a48 
a  13 

0.72 

a  22 

L21 
L07 
LOO 
0) 

a88 

0) 

0.70 
0.52 
7.10 
a  22 
(') 

0.22 

a66 

L16 

(») 

0.80 

0.52 

aoo 
a  20 
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Monikhf  and  annual  predpUaHon,  from  reporU  made  by  volnntari;  ohBeners  of  the  Signal 
Serviee,  United  States  Army^  ^c— Continued. 


DeSoto,  Nebr 

Distributing  SMwrolr,  B.  C  . . 

IloTBet,  Vt 

Drifton,  P» 

Dudley,  Mms 

Djborrv.Pft 

£Mt  Harbor,  B.  W.  I 

BMton,  Pa  

East  Portlaad,  Oreg 

Elk  FiUs.  Kans 

Xmbarraa.  Wis 

Emmittsburg,  ICd. ... .••.-•-•• 

Snporia,  Kaus 

Eola,OrM; 

FacioTjTlDa,  N.  Y 

Fall  Brook,  Cal 

FsnBirer.lCaas 

lUlatngtoD,  Pa 

FaUston,  lid 

AyetteTfDa.  Ark 

FliRook.N.C 

PonTjfch,  Ga .v 

Fort  Colliiis,  Colo 

Fort  MadisoD,  Iowa 

Fort  Scott,  Kaoa 

Ft/rtWayno^Ind 

Frankfort^Ky 

FranUin.Pa 

Fxa&kUiitWis 

Fremont,  Nebr 

Gardiner,  Me 

GarrettaTille,  Ohio 

Genoa,  Kebr 

Germantown,  Pa 

Grampian  Hiila.  Pa 

Grand  Coteau,  La 

Grand  Junction,  Colo 

Grand  Turk  Island,  B.  W.  I .. 
Great  Falls  Reserroir,  Md . . . . 

Green  Springs,  Ala 

Chxttenberg.  Iowa 

Hartford.  Conn 

Haverffvrd  College,  Pa 

Helvetia.  W.Va 

HigblimdSw  K.  C 

HiIlsdale.Mioh 

Hirara,  Ohio 

Holton,Ejans — - 

Hudson,  Mich 

HnlmcTille,  Pa 

Humboldt,  Iowa 

Humphrey,  K.  Y 

HydesTille,  Cal 

Independence,  Iowa 

Independence,  Kans 

Indianola,  Iowa 

Ionia,  Mich 

Itbac«,K.Y 

Jscksonbnrg,  Ohio 

Jeffersonvill^  Ind 

Johanna  Maria,  S.  A 

Johnsontown,  Va 

Kalamazoo,  Mich 

Kelley'fi  (near  Baleigb).  N.  C , . 

Kennewick,  Wash 

Kew,  B.  W.I 

Klamath  Agency,  Oreg 

Laconia,  Ind 

Lafkyette,  Ind 

Lake  Village,  N.  H 

Lancaster.  Wis 

Lansing,  Mich 

Lawrence,  Kans — 

Lead  HiU,  Ark 

"  '  No  record. 
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Monthly  and  annual  precipitation y  from  reports  made  Ity  voluntary  obBervera  of  the  Signal 
ServicCy  United  States  Armyj  ^o.--Contiuaed. 


Leetsdale,  Pft 

Lenoir,  K.C 

LeRoy.K.T 

limona,  Flft 

Llnoolnton,  N.  C 

Logan,  Iowa 

Logansport,  Tnd 

hnung.  La 

Luoenbarg.  Vt 

Hadlson;  Mebr 

MadJson,  Wis 

Manatoe,  Fla 

Hanchester,  Iowa 

Manhattan,  Kadb 

Mauiatiqne,  Mich 

Manitowoc,  Wis 

Alarpiretta  Township,  Ohio. . . 

liarqaette,  Nebr 

Marshall,  Mich 

Mattoon,  111 

Mand.Kans 

Mayport,  Fla w 

Mazatlan,  Mez 

McDoDoeh,  Md 

Menand  Station  (near  Albany), 

Mendon,  Mass 

Mendon,  Mich 

Milan,  Tenn 

MilledgeviUe,  6a 

Milton.  Maas 

Minue^ipolis,  Minn 

Montic(>llo,  Iowa 

Moorestown,  N.  J 

Mottvillo,  Mich 

MoontainTille,  K.Y 

Monnt  Forest,  Canada 

Mount  Ida,  Ark 

Muscatine,  Iowa 

Nayatt  Point,  R I 

Kemsville,  Wis 

Nephi.  Utah 

Xew  Athens,  Ohio 

Ifew  Bedford,  Maas 

Newport,  Vt 

New  Tacoma,  Wash 

NewXJIm,  Tex 

North  Colebrook,  Conn 

Northfield,  Minn 

North  Lewisburg,  Ohio 

Northport,  Mich 

North  Volney,  N.  Y 

Oakland,  Cal 

Orono,  Me '. 

Ottumwa,  Iowa 

Palermo,  N.T 

Paramaribo  (Dutch  Oniana), 

S.A  

Paterson,  N.J 

Penn  Yan,N.T 

Peoria,  HI 

Phillip8burg,N.J 

Pierce  City,  Mo 

Plant  Waterloo.  S.  A 

Pleasant  Grove,  Wash 

Point  Plea«ant,  La 

Port  Jervis,  N.  Y 

Portsmouth,  Ohio 

Poway,  Gal 

Prairie  tiu  Chien,  Wis 

Princeton,  Cal I 

Princeton,  Maas , 

Providence,  RI ' 

1  No  record. 
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_  a  83!  31.16 
1.45   1.03! 

(')    0)  I 

a  32   a  05  5L64 
a  30  4.58! 
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MonMy  and  anniHdlprtaMtaiUm,ffim  report$  nuule  Jn  voluntary  obMrvert  of  the  Signal 
Servioe,  United  States  ilrmy— Contmaed. 


I 


I 


WiUimsfcawn,  Hmi. 
Wflton  Centra,  111... 
Wolfsborongh,  N.  H 

WoodatoolE,liCa 

Woodstock,  K.  H. .. . 

Wood8toek,yt 

Worcester,  Mms  . . . . 
Wyandotte.  Esbs  . .. 

WytheviUe,V» 

Wythevme,Vft* 

Tfttes  Centre^  Kans . 
TntsOfKeto 


In, 
1.75 

i'^ 

6L12 
2.09 
8.22 

&04 

or 


In, 
&76 

r« 

6L68 
B.82 
8.02 
6L28 
&61 
&88 
0) 

0) 


In, 
&80 

£U 

7.65 
5.72 
4.48 

2.87 

2.06 

&04 

(») 

1.09 

(') 


In. 
1.88 

f.2 
1.68 
2.28 
2.81 
4.20 
8LS0 
2.65 
0) 
8.86 
(») 


In. 

2.51^ 

8.20 

2.50 

8.78 

&41 

(») 

1.86 

0) 


In. 

LOO 
2.74 
L48 
L88 
4.06 
4,71' 
5.02 

i\ 


In. 

8.89 
2.87 
8.U 
2.86 
4.07 
4. 61 
2.76 

8L19 


In, 

8.31 
4.01 
L67 
8.84 
2.12 
8.78 
&86 
1.88 
LOO 
L51 
&22 


In, 
0.68 
8.62 
1.28 
a28 
L86 

7.10 

aoo 

0.60 
5.68 
5.06 


In, 


In. 


2.98  2.09 
&45  1.48 


2.63 


8.47 


L45  4.271 

4.08  4.35; 

2.04  4.85 

&84  2.27 


4.07 


1.15! 


a86  L21 


8.88 


Ik 


4.66  ^02 


In,  ;  In, 

8.72, 

4.84' 

5.05, 

2.15!  40.17 

4.65   

4.00 

5.75  4SL37 

1.54 

3.02  80.10 

(»)    

2.26  2&88 

0)  : 


>No 


*  Three  and  one-half  mflee  from. 
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APPE  N  DIX    32. 

Monthly  and  annual  precipitation  at  military  poet  lioepitaU  for  the  year  ending  December 

31,  1884. 


StatioiM. 


.D«k. 


Maaon,  FortCal 

HoDermit,  Fort,  Nev 

McDowell,  Fortt  Aria 

If  oHeniy,  Fort,  Md 

Mend©,  Fort,  DAk 

Hqjave,  Fort,  Arix 

Monroe,  Fort,  Ya — 

Monnt  Vernon  Banacks,  AIa  . 

Niagara,  Fort,  N.  T 

Pembina,  Fort,  Dak 

Plattabnrg  Barraoka,  N.  Y 

Preaidio,  Cal 

Randall,  Fort,  Dak 

Reno,  Fort  Jbid.  T 

Bobinaen,  Fort,  Nebr 

Saint  AngoBtine,  Fla 

Shaw,  Fort,  Mont 

Sisseton,  Fort,  Dak 

Snelling,  Fort,  Minn 

Spokane,  Fort,  Waah 

Solly,  Fort,  Dak 

Totten,  Fort,  Dak 

Townsend,  Fort,  Waah 

Union,  Fort,  K.Mez 

WoetPoint,  N.  Y 

Wingate,  Fort, N.  Mex -. 

Yatea,  Fort,  Dak 


In. 

LOO 

&10 

4.05 

0.16 

7.00 

8.01 

1.14 

0.78 

0.80 

(') 

0.11 

&48 

0.40 

8.50 

L25 

(») 

5.49 

7.63 

2.68 

£U 

•8.90 
6.72 
0.14 
6.88 
0.87 
0.00 
MO 
0.45 
2.25, 
a  10 
1.88 
8.64 
0.58 
a46 
a40 
1.67 
0.88 
a85 
0) 

aoo 
0.20 
0.68 

2.36 
0.18 

f> 
(>) 

a  28 


In, 


0.68  0.72 
8.96  6.021 


6.85 

0.42 

8.40 

4.57 

2.06 

L22 

0.48 

(') 

0.13 

6.06 

0.80 

&00 

0.75 

6.16 
6.06 
0.87 
L88 
8.41 

i'W 

&84 
4.80 
4.87 
&89 
0.83 
LOO 

a56 


In. 


7.82 

0.5a 

&25 

7.93 

&67 

D.69 

0.88 

(») 

0.10 

4.__ 

0.60 

8.20 

0.82 

L80 

7.80 

4.22 

0.30 

8.02 

4.24 

0.40 

2.46 

&04 

4.88 

8.47 

6.42 

2.26 

0) 

6.68 


In. 
1.88 
7.84 
0.67 
0.25 


In. 
2.00 
0.20 

0.12| 


In. 

6.16 
2.11 
2.66 


6.95,  9.75 

4. 16  0. 10 
a68  0.40 
L27   2.73 


3.05  3.95  0.00 


4.7614.68 
2.75  2.27 
0.80  L81 


L84 

4.12 

0.47 

0.18 

a50 

8.42 

a82 

a82 

L34 

L02 

0.47 

0.54 

1.77 

0.54 

(») 

0.50 

0.86 


8.49 
6.86 
2.98 

<:> 

(>) 

L92 

a  41 

0.82 

a86 

0.42 

a87 

0.98 

0.11 

a  28 

t'i 

0.29 


0.37 
0) 
0.82 
(') 
4.60 
L36 
L81 
0.96 
&89 
3.16 
1.20 
L76 
(>) 
LID 
0.64 
4.34 
4  52 
0.06 
L86 
5.04 
0.67 
1.42 
6.61 
0.71 
L86 
L08 
6.10 
2.80 
3.64 
1.49 
2.14 
a  59 
L26 
L88 
1.30 
2.28 


LOO 
(») 
0.14 
4.12 
a88 
8.42 
2.98 
2.92 
L 

4.49 
(») 
0.74 
L08 
3.11 
8.26 
(•) 
8.20 
a46 
2.49 
8.68 
0.29 
L63 
6.79 
(>) 
L25 
2.29 
0.14 
L70 

a79 


n.9o 
2.47 

4.29 

L43 

0.10 

(») 

0.24 

5.45 

L77 

3.78 

"a  50 

0.80 

L50 

4.76 

V) 

3.14 

L24 

LOO 

0.99 

2.00 

4.44 

0.09 


In. 

3.80 
0  01 
(*) 


U.80 
0.00 
0.67 
3.14 
0.50 
0.08 
L94 
7.20 
2.20 
2.96 
2.48 
0.14 
0.12 
8.6510.04 


In. 

4.18 

0.25 

0.06 

2.59 

2.89 

0.03 

0.08 

4.29 

2.00 

0.48 

0.25 

8.72 

0.96 

5.06 

LIO 

0.70 

0.00 


2.62 


0.84    0) 


3.04  7.80 


0.24 
2.20 
8.98 
0.00 
L20 
O 


0.48 

6.00 

8.99 

7.76 

L16 

(») 

L60 

L93 

4.81 

4.44 


2.85  L53 
L73'  7.43 
0.74  0.97 
3.OO1  L82 


2.43 

2.04 


2.  90  0. 98 
2. 10  0. 97 
0.28  4.93 


3.30 
L60 


3.80 
L04 
0.94 


L2C 
(*) 
(') 
6.61 
L51 
(') 
L98 
(») 
2.32 
2.21 
2.25 
3.54 
2.66 
3.45 
2.10 
0.82 
2.57 
L92 
2.23'  0.86 
3.00;  0.76 
2.60  a40 
L18  L78 
5.00   3.80 


6.42 
L52 

aoo 

1.89 


L76 


2.86 
L70 
(')  I 
0  00, 

L18i 
L62 
a  80, 
0.00: 
a  12 
4.98 
0.55 

a  19' 
0.00, 
a  39 
a  22 

LOOj 

10. 02 

0.50| 
4.27 

aoi 
0.20 

0. 72 
5.94 
2.02' 
7.8O; 

(») 
4.64 

4.90 


In. 

aso 

0.30 

a26 
a74 
(») 

0.16 

L65 

7.00 

0.74 

7.60 

0.18 

0. 

a64 

0.33 

4.65 

0.24 

a  28 

a46 

0.46 

0.88 

L16 

0.20 

aoo 

(») 

L69 

aio 
(«) 

0.28 

0.00 

0.16 

L15 

0.70 

(») 

L69 

0.30 

0.04 

a  91 

0.60 

L71 


In. 

1.20 
0.97 
171 
0.41 
«») 
L07 
0.73 
4.35 
0.13 
10.17 
0.12 

aso 

4.16 
4.46 
L38 
0.68 
1. 

a  41 

0.14 
L22 
a  10 
0.79 
a63 

ao4 

LOS 

0) 

0.98 

0.75 

0.07 

0.20 

6.76 

0.85 

(») 

a  42 

a  18 
a97 

4.66 
0.34 
L05 


a  29  0.39 
L43,  a  63 
5.  CI:  a  37 
L56  L18 
0.76>  1.04 
L98|  0.98 
a  04  a  14 
L08,  (») 
loo'  (>) 
0.701  L6fl 
L94  0.39 


^ 


In. 

LOO 
4.60 


In. 
25.82 
2&81 


In. 

0.80 

0.05 

a85 

0.42 

(•) 

0.01 

(») 

L26 
U.03 
L18 
L32 
a  02 
L50 

aoo 

0.00 
0.16 
0. 841440  46L  96 


7. 85  3a  39 
0.7815.80 

a4B 

7.193L29 
a3825.46 
«  -"3L42 
7.24 


a  82 

0.25 

0.80 

a04  7.88 

a44. 

5.8536.21 

6. 023a  86 

L802a02 

LIO, 


a  01 
a26 

(') 

(•) 

0.20 

a49 

L14 
0.00 
0.48 
a  91 
0.53 
0.00 
0.58 
4  73 
0.77 
a  25 

a 

0.19 
0.04 

a  38 

0.16 

a87 

0.84 
0.52 


5.40 
0.24 
a68 
48 
(') 

a  68 

5.80 

1 

414 

aoo 


56.18 


27.40 
8488 


4a  29 

0.90,2a  97 

aoo 

ao2| 

a  10  69. 37 

1.76    .... 

a62 

L262a76 


ia68 


L081 

a60. 

L87k0.87 


1.31 


0.45  L41 
(')  :  (») 
0.17{  0.63 
0.25  0.03 
0.39,  L57 
(«)  I  (') 
5.00  a  20 
C)  I  0.74 
0.54  0..'50 
I 


2a  18 


14  84 
19.67 
ia56 


20.88 


'Ifo  reoord. 


'Inappreciable. 
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APPENDIX    33. 

Monthly  and  annual  pr^pitation  at  stations  on  the  Central  Pacific  and  Southern  Pacific 
BailroadB  and  connecting  branches  for  the  year  ending  December  31,  1884. 

[Copied  from  the  records  on  file  at  the  office  of  the  chief  eDgineer  C.  P.  B.  B.] 


Stations. 


Alta.Cal 

Anaheim,  Cal 

Antiocb.Cal 

Aptos,Cal 

Anbani,Cal  , 

Battle  Moantaln,  Kev 

Bensoo,  Ariz 

]  teowawe,  Not 

Bishop  Creek,  Not  . . . . 

Blao  Creek,  Utah 

Boca,  Cal 

Borden,  Cal 

Brent  woo<1,  Cal 

Brighton,  Cal , 

Brown's,  Nev 

ByroD,  Cal 

Cabazon,Ca] 

Caliente,Cal    

Calistoga,  Cal 

Carlin.Nev 

Casa Grande,  Aria  .... 

Chioo.Cal 

Chnalar.Cal  

Cisco.  Cal 

Colfax,  Cal 

Colton,Cal 

CorinDe,  Utah 

Daggett,  Cal 

DavisviUe,  Cal , 

Delano.  Cal 

Delta.  Cal 

Doming,  N.  Hex , 

Dnnnisfan,  Cal 

Blko,  Nev , 

El  Paso,  Tex 

Emigrant  Gap,  Cal. . . , 

Farmington,  Cal 

Fenner,CAl 

Fresno  City,  Cal , 

Gait,  Cal 

Gilroy.Cal 

Golconda,NeT , 

Goshen,  Cal 

Halleck,Nev 

Hawthorne,  Nev 

HoUistor,  Cal 

Hot  Springs,  Not 

Humboldt,  Not 

Indio,Cal 

lone,  Cal 

Keeler,  Cal 

Keene.  Cal    

Kelton,ntah 

Elingitbnrg,  Cal 

Knight's  Landing,  Cal 

Lathrop.Cal 

Lemoore.Cal ., 

Llyermore,  Cal 

Lordsbnrg,  N.  Mex. . . , 
Los  Angeles,  Cal  ...n.. 
Mammoth  Tank,  Cal .. 


In. 
3.00 
1.28 
1.15 
(•) 
1.2 
2.18 
l») 
2.25 
0.00 
0.52 
1.40 
1.73 
1.51 
1.55 
0.49 
1.54 
0) 
1.28 
2.06; 
1.85 
(») 
2.11 
1.78 
8.54 
3.01 
0.82 
0.70 

aoo 

1. 

0.22 

(') 

0.00 

2.50 

L27 

0) 

2.77 

1.82 

0.05 

1.20 

1.36 

1.24 

(') 

(') 

0.56 

0. 

1.85 

1.28 

(') 

0.00 

2.03 

0.80 

1.79 

0.35 

U.92 

1.89 

1. 02 

1.49 

1.73 

0.00 

I.8O1 

a  001 


In. 

0.00 

0.00 

0.00 

(•) 

0.00 

0.00 

0.70 

0.00 

0.00 

0.00 

0.00 


I'  I 


In. 

0.00 
0.00 

(») 

0.00 
0.00 
0.10, 
0.27| 
0.00; 
0.00 
0.00! 
O.OOi 


I 

O    ,   5Z5 


0.00  0.001 
O.OOi  0.00 
0.00  0.00: 
0.15  0.00, 
0.00  0.00 
<>)  O.OOI 
0.00  0.00 
0.00,  0.00 
0.07  0.26 
0.00  2.87 
O.OOi  0.00 
0.00,  (') 
O.OO1  0.00 
0.00  (») 
0.00  0.25 
0.20!  0.30 
0.00   0.00 

O.OOi  aoo 

0.00'  0.00 

(')    (») 

0.52  1.04 
0.00  0.00 
(1)  0.00 
0.00  1.56 
0.00  0.00 
0.00  0.00 
0.00  (») 
O.OOl  (') 
0.00  0.00 
0.  00,  0. 11 
0.00  0.10 
O.OOI  0.00 
0.03  0.14 
0.00,  0.10 
0.00  0.05 
0.04  0.08 
0.00  (») 
0.00  0.00 
0.00  0.00 
0.00  0.20 
0.00   0.00 


In.  In. 
0.12  1.00 
0.00  0.15 
(»)i  1.25 
(*)|  1.66 
0. 56  2. 25 
1.12,  1.94 
0.30|  2.89 
0.931  0.58 
0.  UOi  0. 00 
I.80!  0.50 
O.OOi  0.80 
0.  OOi  0. 16 
(»)  I  1.20 
0.23,  1.42 
0.06  l.3fl 
0.00|  1.23 
O.OOI  0.00 
U.00  0.2: 
1.83 
1.37 
1.31 
1.40 
2.08 
2.82 
2.55 
0.25 
1.05 


In. 

0.00 

0.64 


«         q 


In. 
14.08 
3.72 

2.«9; 


0.00111.34! 
0. 00  16. 37 1 


0.00 

(») 

0.00 

o.uo 


1.  82, 
2.50! 
1.84 
1.001 


0.10  2..V)I 
O.OOi  8.20 
0. 00  4.  74 
O.OOI  2.09 
0.  OOi  6. 17 
0.00    0.51 


0.10 
0.74 

aoo 
a 

a  07 
aoo 
a  80 
aoo 

2.90 

(*) 
a  28 
aoo 
(') 
a  80 
a  04 
1.00 
0) 


1.48 

aoo 

6.01 

1.53 

L28 

a  591 


aoo 

0.00 
0.25 

a  05 
aoo 
aoo 
aoo 
a  24 


8.83 
2.05 
8.25 
15.08 
2.89 
3.20 
5.28 
3.79 


a  00|25. 05 
(»)  23.60 
0.12  8.93 
a  05  3.65 


a  15 

a  34 

aoo 

aoo 

aoo 

0) 

aoo 

(») 

aoo 

aoo 

aoo 

a  10 

2.20 

1.30 

aoo 

aoo 

aoo 

(») 

a6i|  1.93 

a09|  1.16 

aoo|  («) 
aooi  0.35 
aoo  1.31 
0.12'  1.73 
a  571  a44| 
aoo  a36| 
(')  I  a  30 

0.00   0.05 
0.00    L 

o.ool  a 
a  001  1.28 
0.00  0.00 

aool  1.82 

a  001  aoo 

(■)    2.55 

l.»7    (») 
0. 01>|  ^  ?« 
0.85    1.43 

a  10  a  82 

(•)  I  a  25 

a  30   L14 
2.35  2.55 

aoo  a 301 
aoo  aool 


aoo 
a  16 
a  56 
(») 
aoo 
aoo 
a  05 
0.00 
aoo 


In. 


28.16 
20.78 


52.41 
11.96 


ia97 


2afc0 
2a  63 
18.26 
24.24 
5.00 
20.77 

20  08 
46.38 
14.99 

23.' ii 


76.06 
71.82 
27.05 
18.95 


23.41 


6.25  : 

2.16. 
16. 14  . 

1.35. 

7.16  : 

3.41. 

a57| 

3L  20  82. 95 

6.2li  26.85 


26.10 


a  08 

aoo 
a  06 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
a  86 
aoo 

0.09 

aoo 
aoo 
a  20 
a  02 
aoo 
a  85 
aoo 


19.33 


3.08 

a  06  22.65 
a  83  33.06 

1.12, 

3.75, 

1.33 

a  52) 
8.62 

a5o' 
a  511 
aool  4.68 

8.22>  36.78 

a 70    ... 

5.22>  3a  71 

8.351 

4.  56^  10. 65 

6.  56, 

2.071 

3.87 

6.22  27.65 
1.46  13.00 
4.21,  84.12 
a  87  2.71 
I 


>  No  record.       'Becordinoompljete.       ■Inappreciable.       ^ Obserrations  discontinued. 
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Monthly  and  annual  predpitation  at  stations  on  the  Central  Paoifio  and  Southern  Paoific 
Sailroade,  ^o. — Continned. 


Stetlons. 


Harioopa,  Aris 

KarUnes.Cal 

MftiTB^cCal 

MenloPMk,Cal... 

Merced,  Cal 

Modeato.Cal 

HqJave^Cal 

HoDterey,  Cal 

Napa  City.  Cal 

Needles,  Aris 

WewballCal 

Kilos,  Cal 

Oakland,  Cal 

Ogden,I7tah 

OrlaDd.Cal 

Otego,NeT 

Paiaro,Cal 

PadisadbiKev 

Pantano,  AHk 

Petalama,  Cal 

PleaaaDtoD,  Cal 

ProiDODtory,  Utah  . 

Bavenna,  Cal 

Red  Bluff,  Cal 

BeddiDff,  Cal 

Beoo.  Nov 

BockliD,  Cal 

Sacramento,  Cal 

Salinas,  Cal 

San  Fernando,  Cal . 

SanJosd,  Cal 

San  Mateo,  Cal  .... 
San  Simon,  Ariz.... 
Santa Craz,  Cal.... 

Soledad,  Cal 

Sooth  Yallejo,  Cal  . 

Spadra,  Cal 

Stockton,  Cal 

Snienn  Citj,  Cal ... 
Smnmit,  Cal 


Snmner,  Cal  . 

Teooma,  Ker 

Tehama,  Cal 

Tehichipa,Cal 

Tennant,Cal 

Terrace,  Ftah 

Texas  Hill,  Aria ... 

Toano,  Nev 

Tra«y.  Cal 

Tmckee,  Cal 

Tnoson,  Aris 

Tnlare.Cal 

Tnrlook,  Cal 

Wade  worth,  N«t... 

Wells,  Ner 

Wilcox,  Ariz 

Williams.  Cal 

Willow.  6al 

Winnemnoca,  Kct  . 

Woodland,  Gal 

Ynma,  Aris 


In, 
1.05 
3.67 
2.40 


Jn. 

8.58 
4.05 
2.82 


In. 

2.20 

7.97 

8.81 

4.80 

5.88 

3.80 

2.17 

0. 

5.72 

2.08 

0.73 

5.41 

&18 
2.21  8.63 
1.58  4.81 
0.85;  1.20 
6.33  6.83 
1.00|  2.17 
1.64  0.63 
8.06  4.86 
6.18  &53 
1.75,  1.08,  4.87 
0. 50,  6. 06,  2. 15 
2.60,  7.00  4. 
8.04;  (1) 
1.25;  1.80 
4.56  5.77 
8.85;  6.60 
4.63,  4.69 
10.6010.61 
8.68  6.23 
4.88  6.88 
0. 60l  2. 21 
6.27.  a  76 
4.24  3.74 
8.2;!  &06 


3.35;  4.07 
1.64'  4.39 
0.75  2.01 
1.77,  7.67 
2.60,  4.34 

8.02  3.80 
0.00:  1.86 
6.6614.53 
8.78;  6.18 

2.03  4.46 
0.77 
8.38 
1.05 
2.68 
0.88 
0.81 
4. 

8.41 
0.00 
4.58 
8.78 
6.45 
1.70 
8.27 
2.71 
1.52 
8.00 
8.18 
3.40 
a  40 
8.80 
2.74 
2.62 
2.00 
1.68 
2.64 
7.60 


In. 

0.10 
8.17 
2.57 
2.76 
5.60 
2.86 

(«r 

3.76 
0.00 
0.10 
8.85 
3.74 
4.58 
3.85 
2.07 
LOl 
8.61 
1.50 
0.00 
6.53 
3.14 


a80i 
4.02 
4.48 
.._12.70 
1.48>  2.20 


2.65 
0.85 
4.10 
8.60 
2.87 
8.48 
3.38 
3.40 
0.00 
6.78 
L67 
8.14 


0.10 
8.15 
L54 
6.28 
0.70 
0.22 
0.70 
0.00 
6.65 
0.08 
1.16 
L47 
a  25 
0.70 
0.64 
8.01 
6.42 
1.06 
8.47 
(•) 


0.87 

2. 

7.26 

6.06 

0.00 

1.81 

0.78 

8.48 

iLao 

8.80 
2.07 
2.04 
0.50 
0.70 
2.44 
1.68 
8.11 
LOO 
8.44 
Lll 


7.00  2.25 
6.77  2.66 
a  331  a  78 
0.1012.60 


LOO 
0.03 
4.04 
a46 
10.00 
1.58 
1.76 
0.68 
a27 
a  86 

a  14 
a64 
aoo 
a  08 

1.17 
1.86 

a  08 

4.80 

a28 

4.60 
L48 


L27 
2.16 
2.61 
1.86 
4.10 
1.74 
a28 
L87 
L65 

aoo 
a  20 

1.97 
2.20 

aoo 

1.14 

ao2 

1.06 

a68 

1.63 

a  88 
a  07 


In, 

aoo 
aoo 
aoo 
aoo 
a  86 
a  15 
aoo 
a  86 
a  13 
a  75 

2.17 

a  18 
a  30 

1.61 
0.23 
L26 
a  32 
1.80 

ass 
a  31 

a  05 

1.42 

a  20 
a  25 
aoo 
aoo 
aoo 
aoo 
a  71 

1.05 

a  05 
a  05 
a  84 
ail 

LIS 

aoo 
a  55 
a  81 
a  30 
a  80 

L74 
1.10 

(») 

L26 

a  14 

1.02 

a  28 

LOO 

a  10 
aoo 
aoo 
a  48 
a  78 
a  27 

L48 

a  07 

(») 

a  12 

2.10 

aoo 
a  27 


In. 

(») 

2.00 

L18 

a  16 

LT3 

aoo 
aoo 

L80 
2.12 

aoo 

L67 

2.60 

2.83i 

a  61 

2.65 

L21 

L47 

L72 

0) 

2.80 

L78 

LO2I 

L65 

L24 

aoo 

a  80 
L20 
L35 
2.54 
(') 
2.15 
2.01 
a  08 
2.48 
L66 
L74 
a  75 
L«) 
L60 
4.04 
a  80, 

a  SO. 

L55 
L05 
L42 
a4f 

aoo 
a  66 

2.05 
L02 

a  10 

L02 
LOS 
L40 
L57 

ail 

2.06 

aoo 

L83 

<:> 


In. 

0) 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

0.00 

aoo 

aoo 

a  04" 

aoo 

a  05 

a  40 

aoo 

aoo 

aoo 

0.00 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

L21 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

a  10 

aoo 

aoo 

aoo 

a  03 

(') 

aoo 

aoo 

aoo 

a  66 

aoo 

aoo 

a  06 

0.00 

L25 

aoo 
aoo 
ass 
aoo 
aoo 


In. 
aoo 
aoo 
aoo 

0.05 

aoo 

(') 

a  10 

a  07 

aoo 

aoo 

aoo 

aoo 

aoo 

a  08 

aoo 

aoo 

a  15 

a  22 

2. 

a  02 

aoo 

aoo 

a  26 

aoo 

(') 

aoo 

aoo 

(«) 

aoo 

aoo 

aoo 

0) 

2.47 

a  10 

a  10 

aoo 

aoo 

aoo 

(>) 

aoo 

aoo 

0.10 

aoo 

a64 

a  22 

a  05 

aoo 

a  18 

a  10 

aoo 

a  70 

aoo 

aoo 

a  02 

an 

L88 

aoo 
aoo 
aoo 
aoo 
(•) 


In. 

a  40 
a  13 
aoo 

0.04 

0.00 
aoo 
(») 
a  03 
(») 


In. 

a  43 

L13i 

L74 
(«) 

a  54 

1. 20 
a  13; 
L81! 

a  70. 


In. 


aoo  (*)  1 


aoo 
a  84 
a  20 

2.41 

a  20 
a  42 


aooi 

1.301 
2.77] 
L46! 

a  801 

L03! 


ai8|  L02! 

LOO,  L60i 
L45  2.801 

a  is!  0) 
0.08  aoo 

2.17  a  56 

a  10,  a  80 

a20|  LOO 

a  02  1.86 
aoo  aoo 

(>)  I  1.85 
a48   L80 

a  14  1.61 
aoo  a42 
a  08'  (•) 

a  171  L78 

a  40  1.63 

a  331  L87| 

aoo  L78' 


Jn.  I  Jn.  I 
a  08  2.08 
aoo,  4.76,  27.38 
aoo'  4.24  ia44 

a27|  4.02 

a  02,  a  63  28, 70 
aoo   2.62 

a 30  ass'  2a 47 
aooiaio 


44.20 
20.37 

32.35 

ia49 

2(».  05 
li.72 

3a  14 

13.10 


2a  72 


2a  59 
20.37 


a  17 


LOO! 

a  001 

L68 

a  70 


a  81 


aooj  a  18 
aool  aoo 

L83l  a 

(I)  I  aoo 
aoo  a  18 

a  27;  L76 
L61'   (>) 

ao2|  aoo 

aSO   L26 


aoo 

(») 

a  46 

aoo 

ao8 

a  06 

a28 

(«) 

ass 

ai8 

aoo 

<? 
0) 


a82 

L50 
L60 

a  16 
a86 
aoo 

2.80 

a49 

a45 

aoo 

L02 

(») 

aoo^ 


aoo  a 


aoo  2.20 


2&88 


60.37 
12.40 


^r 


20.24 
,  37.61 


4.72 

laoo 

14.66 
4.87 
1L76 
14.46 
ia44 
2L03 

2a  00 


'Nonoord.       'Baoord  incomplete.       *  Inappreciable.       'Obterrationsdisoontinaed. 
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APPENDIX    34. 

Preeipiiaiion  at  the  cotton^egion  BiaUans  of  the  SigiuU  Servioe,  UnUed  Stain  Army,  far 
the  Montha  July  to  Ootohar,  1884,  induHve,  and  May  tmd  June^  1685. 


StatkMia. 


1884 


I 


p 


a 
8 


1886. 


9 


Wilmington,  K.  G. : 

Cluulotte.  K.  0 

Cheraw.  &C  

FloreDOe,S.C 

Goldsboroagh,  N.  C... 

Lnmberton,  jT.  0 

New  Berne,  N.C 

Baloigh.N.C 

Sallsbnry.N.C 

WadesboroQfdi,  N.  C . . 

Weldon.N.cr. 

Wilmington,  K.C 

ChAxlcttton,  S.  C. : 

Branchville,  S.  O 

CliArleston,  S.  G 

Hard«eviUe.&G 

JMksonboroagb,  8.G. 

King8ton«S.G 

Saint  George's,  8. G.... 

Saint  Matthew's,  S.  G. 

Yemamee.  aG 

Angnstai  6a. : 

AUendale.aC 

Athena,  Ga 

Angasta,  Ga 

Bateebarg,aG 

BlaokviUe»S.G 

Camak.Ga 

Che»ter.R.C.. 

Colombia,  S.C 

Greenwood,  S.  G 

Union  Point,  Ga 

WashiDgton,  Ga 

WaynesDorongh,  Qtk... 
Savannah,  Ga.: 

Albany,  Ga 

Allapaha,Ga 

BainVidge,  Ga 

Cedar  Keya,  Fla 

Baatman,  Ga 

FomauUina,  Fla 

Fort  Gaines.  Ga 

Jes8np,Ga 

Live  6ak.  Fla 

Millen,Ga 

Qoltman,  Ga 

Savannah,  Ga 

SmithTille.Ckk 

ThomasriUek  Ga 

Waldo,  Fla 

Way  Cross,  Ga 

Atlanta,  Ga. : 


Anderson,  8.  G... 

Atlanta,  Ga 

CartersTille.  Ga . 
Colambns,  Ga  . . . 

Dalton,Ga 

GainesTille,  Ga.. 
Greenrille,  8.  G  . . 
Giiifin,Ga 


7.82 
&84 
0.61 
8.88 
4.47 
3.57 
8.82 
1.86 
7.83 
7.97 
S.73 

6.21 
0.84 
4.08 
11.28 
0.63 
&62 
4.70 
6.88 

8.07 
7.02 
3.41 
4.45 
3.00 
2.62 
L40 
2.48 
6.82 


2.81 
2.80 

a57 

6.23 

0.84 

6.02 

<>) 

6.00 

4.68 

&62 

a  77 

6.77 
8.66 
3.74 
1.86 
6.14 
0.74 
4.86 

2.58 
2.46 
4.80 
6.22 
6.51 
4.04 
7.26 
8.45 


incftst. 
2.16 
2.97 
L78 
4.28 
6.81 
7.38 
3.57 
1.07 
1.45 
2.32 
0.U6 

6.07 
&80 
0.84 
&46 
5.01 
3.42 
4.10 
6.61 

5.40 
2.84 
4.36 
6.14 
4.38 
2.04 
0.42 
S.63 
4.66 


1.26 
4.68 

8.76 
&74 
0.86 
8.11 
1.47 
7.02 
8.30 
7.86 
3.72 
8.12 
L68 

*&46 
2.00 
2.05 
4.03 

10.12 

1.02 
2.08 
L28 
1.43 
1.79 
0.52 
1.42 
8.70 


Inehet. 
8.67 
8.51 
6.41 
2.63 
6.08 
3.18 
0.78 
0.26 
L50 
0.08 
0.i>6 

4.27 
11.03 
5.66 
2  13 
6.56 
6.44 
4.03 
6.01 

4.10 
0.00 
4.23 
6.00 
6.40 
0.64 
8.26 
•  6.09 
1.40 


0.70 
&16 

0.88 
1.80 
0.15 
3.63 

f!> 
a34 

2.02 

0.50 

8.18 

2.35 

H.66 

0.44 

L06 

(») 

3.60 

0.06 
0.08 
L32 
(») 
1.37 
1.18 
0.00 
1.11 


1.51 
0.28 
a  12 
0.88 
0.11 
0.41 
0.69 
0.07 
0.25 
1.21 
0L62 

0.03 
0.35 
0.20 
0.45 
0.03 
0.00 
0.00 
0.22 

0.00 
0.62 
0.83 
0.00 
0.27 
0.27 
0.00 
0.00 
0.24 


1.48 
0.00 

0.00 
0.00 
0.00 

a  13 

■0.00 
1.00 

aoo 

1.00 
0.27 
0.07 
0.76 
3.20 
0.00 
0.22 
1.12 
0.70 

0.78 
0.70 
0.77 
0.03 
0.03 
0.10 
0.10 
a68 


Inehst. 
&48 
5.53 

4.71 
6.87 
6.46 
10.86 
7.00 
6.35 
3.07 
&&0 
8.58 

1.03 
2.20 
4.73 
3.08 
5.86 
3.73 
4.51 
6.67 

5.77 
G.05 
5.87 
4.50 
2.64 
6.04 
L71 
0.21 
4.00 
3.65 
8.42 
4.70 

5.07 
4.00 
0.44 
3.48 
0.19 
5.21 
8.21 
8.48 
6^58 
3.12 
4.60 
3.08 
4.64 
3.08 
6.80 
5.15 

2.85 
6.21 
6.06 
6.01 
7.26 
404 
4.16 
6.88 


IneKet. 
3.48 
4.fl8 
6.64 
5.31 
7.67 
5.17 
0.00 
&60 
L78 
1.85 
8.20 

5.47 
5.06 
12.06 
6.05 
5.64 
4.85 
5.57 
6.20 

4.12 
4.01 
2.80 
5.20 
7.20 
5.22 
2.46 
4.90 
4.18 
2.47 
4.33 
3.40 

3.32 
L74 
0.31 
10.98 
0.15 
3.97 
2.21 
&00 
6.07 
4.86 
1.66 
&10 
2.88 
6.16 
1.80 
4.86 

3.74 
4.83 
8.61 
8.83 
6.16 
2.81 
4.87 
8.00 


>Ko 


■26  days  only. 


*  23  days  only. 
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Precipitation  at  the  cotton-region  ataiiona  of  the  Signal  Service,  ^c— Contirued. 


1884. 


▲tlaota^  Ga.  — Continnad : 

Macon,  Ga 

Newnan.  Ga 

>partaDbiirg,  S.  C. . .« . . 

Toocoa,Ga. 

Weat  Point  Ga 

Montgomery,  AJ^ : 

Birmingham,  Ala 

Calera,  Ala 

Enfanla^Ala 

Fort  Bepoait,  Ala 

GreenTllIe,  Ala 

Marlon,  Ala 

MonteomeiT,  Ala 

OmU£a,Ala 

Pine  Apple,  Ala 

Selma,Ala 

MobUe,Aia.: 

Aberdeen,  Mies 

Colambns,  Mlaa 

SverjH'eeD,  Ala 

Liyingaton,  Ala 

Mooon,  Mios 

Meridian,  Misa 

Mobile.  Ala 

Okalona,Mi8a 

Waynesboroagh,  Miaa. 
New  Orleana^^La. : 

Alexandria,  La 

Amite  City,  La 

Bitwkhaven,  Misa 

Cheneyrille,  La 

Consbatta  Chute,  La. . . . 

Hazlehnrst.  Miaa , 

La&vette,  La 

Minden,La 

Natchez,  Miaa 

Natchitoohea,  La 

New  Orleans,  La 

Opelonsaa,  La 

Shrevepoit,  La 

WhiteviUe,La 

Galveat<m,T6Z.: 

Austin.  Tex 

Beaumont,  Tex 

Be]ton.Tex 

Columbia,  Tex 

Corsicana,  Tex 

Cuero,Tex 

Dallas.  Tex 

Galveston,  Tex 

Heame,  Tex 

Hempstead,  Tex 

Houston,  Tex 

Huntaville,  Tex 

Longriew,  Tex 

LuIing,Tex. 

Orange,  Tex 

Palestme,  Tex 

San  Antonio,  Tex 

Sour  Lake,  Tex 

Tyler,  Tex 

Waco.  Tex 

Weatherford,  Tex 

Weimar,  Tex 

Vioksbnrg,  Miss. : 

Edwards,  Miss 

Jackson,  Miss 

Lake,  Miss 

Monroe,  La .- 


t 


Inehei. 
4.03 
3.64 
3.88 
6.66 
3.23 

5.20 

2.08 

&08 

0.84 

(«> 

8.91 

8.10 

5.88 

8.88 

7.21 

4.91 
ia20 
7.53 
&77 
M8 
0.03 
4.96 
e.90 
6.06 

4.71 
L13 
0.48 
L45 
1.36 
0.14 
4.57 
1.24 
0.62 

aoo 

4.12 
8.99 
0.06 
L87 

(') 

(») 

a  42 

0.30 

0.00 

0.00 

0.00 

1.95 

0.00 

0.01 

1.61 

(») 

0.08 

■0.20 
0.06 
0.00 
a94 
0.00 
0.06 
(») 
0.00 

4.38 
0.20 
5.88 
3.83 


I 


IneheM. 
L87 
2.74 
1.61 
2.14 
4!  11 

L74 
3.04 
3.68 
0.60 
2.78 
4.33 
3.05 
1.47 
3.25 
2.28 

0.78 
0.88 
2.87 
4.89 
L25 
0.15 
1.26 
L30 
2.46 

0.62 
3.52 
4.18 
.  LOO 
L68 
0.53 
L39 
2.27 
8.87 
2.30 
0.87 
0.55 
L99 
LOO 

(>) 
•LC6 

£^65 
(») 

a  32 

2.22 
L77 
a94 
0.03 
L33 
0.33 
LOl 
0.70 
0.18 
0.66 
0.22 
8.22 
2.01 

{») 

<») 
0.70 

1.84 
1.63 
6.80 
3.48 


Inehei. 
0.13 
O.ll 
0.75 
1.12 
0.06 

0.10 
0.00 
0.14 
0.00 
0.25 
0.00 
0.58 
0.20 
0.60 
0.00 

2.93 

0.42 

(») 

0.43 

0.40 

0.01 

1.78 

0.06 

0.55 

4.70 
0.04 
2.28 
3.17 
L81 
0.06 
2.55 
L76 
2.87 
2.45 
3.12 
2.11 
2.10 
2.22 

2.34 
5.82 
8.77 
4.71 
0.04 
2.28 
0.00 
7.04 
2.40 
4.05 
10.02 
2.81 
8.16 
2.53 
1.20 
8.09 
2.83 
3.28 
8.25 
MO 
0.20 
3.66 

L87  i 
2.45  1 
LOO 
L46 


I 


Jndiei. 
0.32 
0.52 
0.0C 
0.40 
0.60 

LOl 
0.15 
0.03 
0.12 
1.03 
1.00 
L87 
0.50 
LOO 
2.05 

0.60 
0.81 
L75 
«L26 
0.50 
0.13 
5.36 
0.90 
2.05 

8.45 
5.02 
L73 
3.25 
2.10 
0.15 
4.10 
L02 
2.08 
1.00 
5.00 
2.50 
0.53 
6.70 

(»> 
(») 
<1> 

L48 
7.37 

(») 
(') 
5.28 

e) 

L76 
a  26 
L45 
L53 
4.45 
(») 

<:> 
(») 

0.86 

L38  : 

L14  : 
L80 
1.55  I 


1885. 


IneheM.  Inches. 
5. 18  I       3. 35 


6.60 
4.83 
&01 
4.50 

6.48 
5.21 
8.02 
5.08 
14. 45 
3.03 

aoi  I 

7.13 
3.93  I 
2.04 

4.82 
a44 
(•) 

>3.68 
7.31 
(*) 
3.27 
5.23 
3.13 

8.50 

0.00  ' 

0.84 

2.88  ' 

2.86.1 

0.11  I 

5.84 

2.41 

3.52 

3.87 

5.77 

4.77 

3.70 

4.15 

(») 
(') 
2.07 
5.20 

M.03  ' 
'6.00  I 

6.41  I 

0.54 

(•) 

4.55 

6.33 

4.02 

(»> 

(') 

6.08 
•6.70 
Q.10 

2.08 
12.44 

7.50 
10.43 

2.50 
2.30 
3.86 
3.43 


3.20 
3.00 
L75 
5.(^3 

3.40 
4.40 
1.C6 
2  £0 
0.16 
l.t7 
4.12 
3.:;8 
2.^8 
L*.8 

2.44 
4.b0 

(') 
0.16 

(») 
4.15 
2.50 
2.50 

2.56 
0.11 
4.07 
8.02 
3.82 
0.37 
411 
2.70 
L88 
2.38 
8.30 
4  22 
6.77 
(•) 

0.87 
(») 
0.06 
0.67 
3.36 

aso 

0.09 
3.26 
0.00 


2.43 
0.71 
5.86 
0.00 
0.10 
2.07 
0.86 
6.06 
L24 
2.22 
4.23 
0.18 

0.81 
L71 
2.45 
4.10 


» No  record. 

*  24  days  only. 

*  25  days  only. 

10048  BIO 13 


*  Beoord  incomplete. 

*  Observations  oiscontlnae^ 
•20  days  only. 


'  27  days  only. 
•  18  days  only, 
•^dayso^ily. 
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PreoipUaUan  at  the  ootton-region  BiatUmB  of  ihe  Signal  ServUsef  ^o.— Continued. 


IBM. 


I 


I 


I 


I 


188& 


I 


Yioksbarg,  Hiac.— Continaed: 

ViokBbarg,  MiM 

Little  Rook,  Ark.: 

Arkansas  City,  Ark 

Brinkley^rk 

Devall's  Blnfl;  Ark 

Fort  SmitlL  Ark 

Helena,  Ark 

Keneett,  Ark 

Little  Rock,  Ark 

Madison,  Ark 

MBeDolia,Ark 

Malvern.  Ark 

Montioello,  Ark 

Newport,  Ark 

Paris,  Tex -- 

Pine  Blofi,  Ark 

PrescottArk 

Ro8scllviUe,Ark 

Toxarkana,  Ark 

Memphis,  Tonn. : 

Batesville.  Ark 

Bolivar,  Tenn. 


Brownsville,  Tenn 

Corinth.  Miss 

Covington,  Tenn 

Decatnr,  Ala 

Dyersborg,  Tenn 

Grand  Janotion,  Tenn . 

Grenada.  Miss 

Hernando,  Miss 

Holly  Springs,  Mias. . . . 

Memphis,  Tenn 

Milan,  Tenn 

Nanhville,  Tenn 

OxfowLMisa 

Paris,  Tenn 

Soottsboroagh.  AIa  . . . . 

Tnsoambia,  Ala 

Withe,  Tenn 


4.00 

2.97 
3.56 
8.60 
S.08 
4.42 
8.40 
4.28 
4.40 
&00 
4.06 
2.61 
L20 
0.48 
2.04 
0.72 
W4.12 
0.08 

7.28 
8.76 
6.00 
8.06 
1.00 
6.47 
4.88 

2.82 
6.88 
4.08 
2.88 
&28 
8.16 
4.70 
2.83 
7.64 
6.16 
(*) 


InchM. 
2.88 

1.02 
L48 
].20 
8.73 
L04 
2.20 
8.26 
0.60 
8.78 
2.56 
2.87 
0.01 
1.28 
0.78 
0.00 
0.83 
L21 

2.48 
0.70 
2.63 
2.40 
2.65 
1.58 
2.61 
L21 
1.08 
2.73 
2.18 
L27 
1.11 
2.78 
L76 
LSI 
0.25 
L05 
a27 


Inehet. 
5.12 

2.70 
6.51 
8.50 
6.08 
L04 
8.00 
5.60 
4.80 
2.58 
L88 
3.30 
7.81 
Le5 
2.87 
4.20 
7.88 
8.00 

LOl 
2.12 
2.14 
0.88 
2.56 
0.20 
8.75 
L24 
0.58 
2.41 
0.83 
4.20 
4.88 
2.81 
2.80 
6.26 
0.67 
L06 
0.78 


Inehei. 
L08 

(') 
0.00 
LIO 
LSI 
LIO 
1.45 
1.80 
0.60 
0.66 

ao5 

LIO 
L14 

(») 
L14 
0.77 

(») 
0.40 

L85 
(>) 
1.42 
2.00 
8.18 
L81 
8.04 
2.48 
L88 
LOO 
2.21 
2.83 
1.61 
2.88 
L20 
4.50 
2.67 
0.70 
0.60 


JndtM. 
4.75 

(») 
0.00 
4.23 
2.50 
0.48 
L24 
8.26 
L60 
L85 
6.11 
5.05 
LOO 
2.52 
3.15 
2.16 
L58 

0) 

L45 
2.40 
L07 
0.33 
L87 
5.02 
3.25 
2.26 
2.57 
0.60 
2.32 
8.05 
3.17 
4.32 
1.52 
2.00 
(*)7.45 
8.54 
0.15 


Indies. 
2.00 

(«) 
L62 
2.71 
4.88 
2.43 
3.06 
3.30 
L30 
5.74 
3.67 
3.55 
2.08 
2.34 
2.45 
1.17 
2.05 
4.03 

3.06 
6.05 
0.75 
0.38 
4.7r. 
4.76 
7.12 
6.56 
1.05 
4.03 
4.63 
1.52 
5.10 
3.70 
6.68 
5.26 
5.88 
0.63 
0.80 


iNo 


*Seoord  inoomplatA. 


•lOdajaoBly. 


'26da^oiiily. 
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APPENDIX  35. 

Mean  rekUive  humidiiy  at  sioHanB  of  ike  Signal  Servicdf  United  Statet  Armyy  for  each  month 
and  ike  year.    (  Computed  from  the  eommeneement  of  obeervattons  at  eaehf  to  and  including 
'     Julyy  1872.) 

[The  daily  means  are  oMalned  by  dlTiding  the  sum  of  the  7.85  a.  m..  4.86  and  1L85  p.  m.  ( Waahington 
time)  obaervations  by  8 ;  the  monthly,  by  diyidlng  the  eom  of  the  daily  by  the  nomber  of  days  in  the 
month.]  / 


Stationa. 


I 


Kew  England :  P.  et. 

MoQDt  Wasbingtun,  N.  H. .    73. 6 

Boston,  Hasa 65.4 

New  London.  Conn 1  74. 9 

Kiddle  A  Mantic  States :  | 

New  York  City ,  69.4 

Pbaadelphia,  l*a 71.9 

Cape  May,  N.J '  73.7 

Baltimore, Md I  65.3 

Washington  City j  65.8 

Lynchburg,  Ya .|  65.8 

South  Atlantic  States: 

Wilmington.  N.  C 

Cliarleston.  S.  C 


Augusta,  Ga . . 
Savannah,  6a. 


FlundaPeninsnla: 

Key  We.sl,  Fla...-. 

Eastern  Golf  States : 

Mobile,  Ala 

New  Orleans,  La 

Western  Golf  States: 

Galveston,  Tex 

Ohio  Valley  and  Tennessee : 

Knoxville,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 

Indianapolis.  Ind 

Cincinnati,  Ohio 

Pittsburg,  Pa 

Lower  Lakes : 

Oswego,  N.Y 

Rochester,  N.  Y 

Cleveland.  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes: 

Escanaba,  Mich 

Grand  HaveiK  Mioh 

Harqaette,  M.ich 

Ihilnth,  Minn 

Upper  Mississippi  Valley: 

l4aintPanl,Minn 

K«7oknk,  Iowa 

Cairo,  lU 

Saint  Louis,  Mo 

Missouri  Valley:   . 

Leavenworth,  Kana 

Omaha.  Nebr 

Northern  Slope : 

Cheyenne,  Wyo 

Middle  Paoiflo  Coast; 

San  Vranoisoo,  Cal 


71.7 
74.6 
72.4 
71.1 


80.3 

74.6 
73.0 

76.6 

71.9 
64.8 
68.4 
79.9 
76.0 
61.5 

71.0 
76.4 
74.3 
76.4 


77.0 
78.8 
84.01 
78.2 

66.3; 
70.6; 
70.0 
69.4 

78.5 

71.5 

4L6 
7&2 


P.et. 
67.7 
63.6 
78.2 

63.8 
68.2 
78.1 
63.2 
64.6 
60.5 

75.2 
74.0 
74.6 
74.0 

77.8 

79.7 
74.0 

80.0 

69.6 
69.7 
68.8 
74.9 
74.3 
57.3 

68.8 
70.4 
67.8 
78.2 
73.8 

77.1 
7&2 
81.7 
61.4 

68.6 
67.6 
60.7 
66.8 

72.8 

74.0 

48.8 
82.7 


P.ct. 
67.0 
66.8 
78.8 

67.6 
67.2 
77.7 
70.4' 
G4.8 
58.  Oj 

74.0! 
74.0, 
73.4, 
76.2 

75.1 

7a  5 
75.0, 

81.8 

62.3' 
62.6, 
5a  6 
6a  41 
70.0 
59.8 

71.8; 
71.3; 
65.4; 
69.0, 
72.4 

74.0, 
75. 7| 
81.8 
59.6 

07.8 
67.1 
56.8 
6t4 

OT.l 
6a6 

53.0 

84.4 


P,ei. 
7a  9 
61.9 
69.8 

62.0 
59.8 
69.4 
58.3 
55.2 
62. 

70.4 
69.8 
67.8 
6a6 

70.6 

73.5 


P.ct. 

81.9 
60.6 
68.5 

6L8 
5a9 
7a  4 
5a  3 
61.0 
64.1 

69.5 
71.2 
69.0 
70.4 

60.1 

7L9 


eLP. 


7a  Oj  7a  0 

79.0'  69.6 
59.8  70.0 


61. 

60.1 

60.1 

60.6 

57.6 

65.5 


6a 0  61.0 


59.9 
62.2 
64.0 

7a  4 
6a4 
63.6 
6a8 

6a8 

60.8 
5a2 

5a4 

6L0 

6a4 

56.8 

7a4 


64.61 
59.7 
64.6 
59.0 
68.2 

64.6 


6a7 
6L2 
68.8 

7a  7 
67.8 
60.8 
69.4 

64.9 
62.2 
05.2 
64.4 

0&4 

6a6 

50.0 
7L7 


P. 

83.  j2 
69.2 
72.8 

67.4 
67.2 
88.4 
64.0 
64.8 
72.9 

74.1 
74.8 
69.9 
7a  0 

68.4 

7a  0 
7a  0 

Tai 

7a  6 
6a8 
6a5 
6a4 
5a  2 

64.2 

69.0 
64.5 
09.0 

6a8 

7L2 


et. 

8a7 
6a4 

74.6 

72.1 
67.0 


P.eL 
82.6 
71.2 
80.1 

7a8 
72.0 


82.6  8a5 
62.8  7a 
60.0  72.6 
77.0  77.1 


7a  8 
7a  2 
72.8 
7a  0 

7a  2 
7a6 

74.0 

71.9 

74.6 
7a  8 

6a8 

69.2 
64.5 
67.2 

6a9 
6a  8 
69.7 
68.1 
7L9 


77.0  77.2 
7L8  71.8 
64.0!  6a7 
07.8  69.8 


71.0  72.4 
64.0  68.1 
60.8  74.0 
66.6  74.0 


5a4 
07.8 


5a2 


6a4 

72.6 


60.4 


7L0  80.8 


82.5 
83.5 
7a  8 
8L8 

71.6 

74.9 
7a  0 

7L8 


P.ct 

7a  7 

67.2 
72.5 

69.5 
66.5 
74.4 
65.8 
6a6 
7a  1 

77.1 
7a  8 
74.2 
83.3 

77.6 

78.6 
77.0 

7a  2 


P.ct, 

7a  7 

69.6 
7a  7 

72.8 
7L5 
8a  1 
67.1 
74.0 
7a  8 


6ai  7a7 
74.8,  oao 

6a7  67.9 
72.4'  7a  9 

7a  5'  7a  8 

69. 1^  6a  6 


6a  5 
6a8 

7a  0; 

77.4 

7a  8 

7a  4I 

74.4 
61.3 

6a2 

72.8 
67.4 
7a  4 

6a8 
5a  1 

72.1 

4a  4 

8L1 


6a5 

60.4 

7a  9 
7a  9 

80.2 
74.3 
50.0 
6a4 

69.5 
64.6 
7a  0 
68.9 

4a  1 
07.9 

54.9 

77.4 


P.eL  P.et.  Pet. 

7a 3  7a 5.  . 

65.5  6a6  6a2 
71.4  74.0    .... 
I 

7a 8  7L6 

«a7  72.1 
72. 2  74. 2  . 
67.11  64.0,  6a2 
6a  5;  67. 0  6a  2 
7ai  71.0 


69.0 


80.4  7a 0  7a 0;. 

81.5  77.0 
7a  8  77. 1 
84.5,  7a2 


70.8 

77.9 
7a  0 

81.0 

74.2 
71.0 
64.9 
67.6 
71.7 
5a8 

62.7 
61.6 
65.1 
64.2 
64.2 

81.0 
67.4 

6ao 

6a2 

68.5 
64.0 
7a  0 
50.2 


60.1 


7a  0 


7a  2 

7a  0 


77.9  8L9 


7a  0 

74.1 
73.8 
74.9 
7a  6 
65.2 

7a  3 
7a  4 
7a  6 
72.6 
81. 

67.8 
79.1 
74.3 

7a2 

72.7 
7a  0 
60.7 
7L5 


8a4  4a2 


7L8 


4a9  62.8 
64.4  03 


7a  8,  77.1 

74.8, 

7a  8  77.1 


80.3 


7a  6 
7a  5 


7a  1 

65.5 
65.7 
74.3 
71.8 
6a2 


7a  0 


77.0 

7a  1 


71.1 


7a  1  67.8 
7a  6  67.0 
71.0  60.5 
65. 7,  7a  5 
8a6 

65.9 

81.6 

7a  5 

7L4 


71.0 
67.2 
66.5 
65.8 

64.6 
72.8 

61.4 

81.1 


67.5 


6a9 
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APPENDIX   36. 

Mean  relative  humidUy  at  tttations  of  the  Signal  Servioe,  United  States  Army^  for  each  month 
and  ike  year.  {Computed  from  September,  1872,  to  and  including  Ootohir,  1879,  except  at 
stations  opened  subsequent  to  ike  former  date.) 

(The  daily  means  are  obtained  by  dividing  the  sam  of  the  7.35  a.  m.«  4.35  and  11  p.  m.  (WaMhingt^n 
timei  obaervationB  by  3;  the  monthly,  by  dividing  the  sum  of  the  daily  by  the  nnmlier  of  days  in  the 
month.] 


Stations. 


>rew  England: 

£astport,  Me 

PortLand,  Me  .. .j^. 

Moont  Washington,  N.  H 

Burlington,  Vt 

Boston,  Mass 

Now  Haven,  Conn 

New  Ijondon,  Conn 

Middle  Atiantio  States: 

Albany.  NY 

New  York  City 

Philadelphia,  Pa 

Atlantic  City,  N.  J 

Bamegat  City,  N.  J 

Capo  May,  N.  J 

Sandy  Hook,  N.  J 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Va 

Lynchburg,  Va 

Norfolk,  Va 

SoQth  Atlantic  Stotes: 

Capo  Hatteras.  N.  C 

Charlotte,  N.C 

Kitty  Hawk,  N.  C 

Smitliville,  N.C 

Wilmington,  N.  C 

Charleston.  S.  C 

Aagnsta.  Ga 

Savunnah.  Qa 

Jacksonville,  Fla 

Florida  Peninsnla: 

Key  West,  Fla 

PantaRasa,  Fla 

Eastern  Galf  States: 

Atlanta,  6a 

Mobile,  Ala 

Montgomery,  Ala 

Vick«burg,Miss 

New  Orleans,  La 

Western  Galf  States : 

Shreveport,  La 

Fort  Gibson.  Ind.  T 

Corsicana,  Tex 

Denison,  Tex — 

Galveston,  Tex 

Indianola,  Tex 

San  Antonio,  Tex 

Rio  Grande  Valley: 

Brownsville,  Tex: 

Rio  Uiando  City,  Tex 

Ohio  Valley  and  Tennessee: 

Knoxville,  Tenn 

Memphis,  Tcnn 

Nashville,  Tenn 

Lonisville.  Ky 

Indianapolis.  Ind ..... 

Cincinnati,  Ohio 

gojmnbus,  obiQ.-.. 


P.eL 
79.4 
75.0 
87.1 
72.8 
73.8 
76.2 
74.8 

80.4 
70.2 
73.5 
82.8 
8L8 
7a  4 
78.2 
7L5 
72.6 
75.0 
68.7 
73.4 

79.8 
69.5 
78.5 
7&6 
71.0 
78.2 
74.0 
7L4 
73.7 

79.4 

77.1 

67.8 
77.9 
72.4 
70.9 
7L0 

74.7 
09.5 
72.2 
7L2 
76.8 
81.8 
69.9 

73.6 
69.3 

74.1 

71.8 
72.1 
70.2 
72.2 
70.3 
«5,0 


i 

^ 

1 

1 

1 

1 

1 

1 

i 

< 

1 

P.et. 

P.eL 

P.eL 

P.et. 

P.eL 

P.eL 

P.et. 

P.cL 

P.et 

77.7 

n.t 

78.4 

7ao 

l%.l 

7a  5 

7a  7 

8ai 

77.2 

7L6 

71.1 

66.9 

6a7 

6a6 

70.8 

71.9 

74.0 

71.8 

85.2 

86.5 

87.9 

84.0 

84.2 

87.0 

8aa 

85.6 

89.0 

70.5 

7L0 

6a9 

62.S 

64.e 

6a4 

6ai 

69.6 

6a7 

7L4 

7a  8 

67.1 

62.3 

67.0 

68.4 

71.fi 

7a2 

69.2 

78.4 

7L€ 

65.2 

6a8 

70.2 

7a  7 

74.0 

74.8 

71.7 

70.6 

7L8 

67.8 

67.6 

7a  1 

7a  7 

7a  4 

7a8 

7*2.8 

7a6 

7^8 

69.2 

6&4 

7a  4 

7L2 

7L6 

7a  0 

77.1 

70.  fl 

65.5 

64.7 

«2.a 

oai 

69.6 

69.  a 

7a  1 

67.9 

67.5 

64.9 

62.0 

60.6 

6a8 

6ai 

7a  9 

7a  8 

67.2 

77.6 

7a6 

7a  5 

77.5 

82.2 

8ai 

8ao 

8L1 

7a  4 

78.8 

7&4;  76.61 

74.6 

7a  a 

80.9 

7a  3 

7a  5 

77.1 

77.1 

76.8 

7&5 

7a8 

7a  8 

80.6 

80.8 

7a  8 

74.4 

73.8 

74.2 

72.8 

7a  0 

7a  9 

74,5 

7a8 

7a  2 

7L9 

67.9 

65.1 

6L5 

60.7 

64.6 

64.5 

7a5 

71.6 

6a  0 

67.9 

68.8 

62.6 

6a8 

6a8 

6a2 

7a  ft 

78.4 

7a  4 

72.8 

78.8 

71.8 

72.0 

7a  8 

74.8 

77.6 

7a  6 

7a  1 

60.0 

54.7 

5a6 

60.4 

65.8 

66.3 

7a6 

7a  4 

67.1 

70.5 

65.4 

6a7 

6a3 

7a2 

68.  .8 

7a  2 

77.1 

73.9 

77.5 

7&1 

7a7 

7a  1 

7a  4 

80.4 

81.0 

7a  9 

7a  8 

6L4 

58.6 

5ac 

6ae 

62.2 

6ai 

)77.9 

6a4 

67.2 

76.8 

77.6 

7afl 

7a9 

7a  9 

80.7 

^8L6 

7a  6 

7a  2 

74.6 

75.8 

74.9 

7a  7 

7a  a 

77.4 

7a  4 

77.5 

7a  7 

67.0 

67.2 

6a8 

7a  6 

7a8 

7a  2 

7a  5 

77.2 

74.0 

70.4 

6a8 

69.5 

72.1 

7a  2 

7a  6 

7a  1 

7a  4 

74.4 

67.9 

63.2 

62.9 

64.3 

6a8 

69.1 

78.9 

7a  5 

71.0 

68.8 

65.8 

64.7 

69.2 

7L6 

7a  1 

7a  7 

7a6 

74.4 

70.8 

65.8 

65.0 

67.5 

71.8 

7L2 

7a  8 

77.9 

7a  4 

77.8 

69.6 

6a8 

7a  0 

71.1 

71.0 

7L6 

74.4 

7a  5 

75.5 

72.1 

7a8 

72.0 

744 

7ai 

77.0 

77.7 

73.9 

57.6 

58.0 

54.8 

67.8 

6a4 

64.2 

7a9 

6a4 

7L9 

72.6 

72.9 

7L6 

7a  6 

7a  0 

74.0 

77.9 

74.9 

7a  6 

66.2 

64.1 

6a8 

62.9 

6a2 

69.3 

7a  1 

60.0 

6ai 

64.8 

64.4 

66.4 

6a6 

7a  1 

72.4 

7a  9 

7L4 

6a  6 

66.9 

69.7 

6ao 

6a6 

7L4 

72.3 

7a  7 

71.2 

6a2 

68.0 

66.3 

6a4 

6a2 

69.6 

7a  6 

7a  8 

7a8 

7L2 

6&5 

69.8 

60.5 

67.7 

71.1 

6ao 

67.1 

6a5 

64.1 

68.9 

60.9 

64.8 

71.4 

7a  5 

67.8 

6ai 

64.4 

63.2 

63.4 

69.6 

6a4 

72.2 

72.6 

6a5 

6ai 

6afi 

69.8 

76.0 

7a  9 

78.8 

74.1 

72.2 

71.8 

7a2 

72.5 

7a  2 

74.9 

7a  0 

7a  9 

7a  9 

7a  5 

7a  7 

7a  1 

7a  9 

74.8 

62.8 

62.0 

60.5 

67.9 

69.4 

60.1 

6a2 

64.8 

6ai 

74.6 

75.1 

7a  9 

71.9 

6a9 

6a3 

7a  4 

7a  4 

72.4 

64.9 

65.7 

6L6 

62.1 

64.0 

5ao 

67.2 

67.8 

7a  4 

6ai 

62.8 

59.7 

62.5 

7L4 

7L9 

74.9 

72.1 

6ai 

66.7 

00.4 

59.7 

63.4 

68.1 

7a  3 

7a  3 

69.6 

67.6 

87.5 

61.8 

58.4 

59.6  65.Q 

66.7 

6a  6 

6a7 

66.2 

660 

61.1 

57.6 

57.9  62.9 

6a8 

6a7 

6a€ 

64.2 

68.8 

67.1 

67.6 

58.2   6a  7 

6a  8 

6a  7 

68.8 

64.9 

68.4 

63.0 

57.4 

56. 8|  63.4 

65.1 

87.8 

65.6 

62.5 

66.7 

04.  S 

HO 

54.3 

601 

64.5 

60.4 

7a  4 

6ao 

M 

P 


P.cL 

77.1 
72.3 

8ai 

60.3 
72.3 
72.6 
7L5 

82.1 

6a 

67.5 

77.7 

7a  6 

74.1 

7a  2 

67.1 

7L1 

72.6 

65.2 

74.1 

74.0 
71.1 
7a  0 
7a  8 

7ao 
7a  6 
7a  7 

71.8 
73.5 

77.4 
74.9 

6a8 
74.6 
7a  2 
6a5 
71.1 

7a  7 

6a6 

67.0 
65.1 
7a  9 

7a  9 
6ao 

74.0 

6a2 

71.3 
64.9 

6a7 

68.0 

7a  0 

67.0 
60.4 


P.  eL\P.  et. 

7a  1  77. 7 

74. 5  70  G 
84. 3  86.  5 
71. 9  68. 5 
7a  9'  70.3 
74.0  71.2 


7a  9 

7a  6 

80.3 

7a  G 

69.0 

oao 

71.4 

67.3 

8a  6 

7a  9 

80.0 

7a  4 

7a  2 

77.3 

74.1 

7a9 

68.7 

C7.3 

71.4 

6a  0 

7a  1 

74.1 

65.1 

64.3 

7L2 

7L7 

7a  2 

7a2 

7a  1 

77.9 

7a  9 

7a  7 

7a  9 

7a  1 

7a  3 

72.4 

7a  I 

74.8 

7a  4 

7a  5 

71.4 

7a  7 

7L2 

7a  2 

7a5 

74.4 

74.8 

7a  3 

77.6 

7a  9 

72.6 

6ao 

69.6 

69.0 

7ao 

7a  3 

74.1 

7a  2 

67.9 

67.2 

6a9 

67.0 

6a5 

6a7 

80.4 

74.8 

8L4 

77.0 

69.2 

6a2 

7a  1 

72.0 

6a5 

74.7 

69.8 

69.8 

67.0 

71.8 

66.6 

7a  2 

66.4 

7a  7 

67.5 

7a  7 

6a  4 

73.0 
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Mean  relative  humidity  at  etaiions  of  the  Signal  Service^  United  States  Army,  for  each  month 
and  the  year,  ^c. — Continaed. 


Statlims. 


Ohio  Valley  and  TenneaMe— 
Contioued: 

Morgantown,  W.  Va 

Pituburg,  Pa , 

Lower  Lakes : 

Buffalo,  N.Y 

Oaweflo,  X.  Y 

Hocbcater,  N.  Y 

Erie,  Pa 

Cleveland.  Ohio 

Samlaaky.  Ohio 

.    Toledo.  Ohio , 

Detroit,  Mich 

Upper  Lakes : 

Alpena.  Mich 

Eacanaha,  Mich .. 

Grand  Haven,  Mich 

Marquette,  Mich 

Port  Huron,  Mich 

Chicago.  HI 

Milwaukee,  Wis 

Dulnth.Minn 

Upper  Miasiaaippi 

Saint  Paul,  Minn 

LaCroafle,Wia 

Davenport,  Iowa 

Dee  Moines,  Iowa 

l>ubnqne,  Iowa 

Keokuk,  Iowa 

Cairo.  HI 

Saint  Looia,  Mo 

Misaouri  Valley: 

Leavenworth,  Kttna 

Omaha,  Nebr 

Yankton,  Dak 

Extreme  Northwest : 

Breckenridge,  Minn . . . . 

Bismarck,  Dak 

Pembina,  Dak 4 

Northern  Slope : 

Cheyenne,  Wyo 

North  PUtte,Nebr 

Middle  Slope: 

Denver,  Colo 

Pike  8  Peak,  Colo 

Dodge  City,  Kane 

Southern  Slope: 

Sill,  Fort.  Ind.T 

Concho,  Fort»Tex 

Davis,  ForjL  Tex 

Stockton,  Fort,  Tex 

Southern  Plateau : 

LaMeania,N.Mex 

Santo  F6,  N.  Mex 

El  Paso,  Tex 

Apache,  ForL  Aiix 

Florence,  Aria 

Grant,  Fort,  Ariz 

Preaeott.  Arl* 

Tucson,  Ariz 

Yuma,  Ariz 

Middle  Phuean: 

Pioche,Nor 

Winnemucca,  Nev 

Salt  Lake  City, Utah 

Northern  Plateau : 

Bois6City,  Idaho 

Umatilla,  Oreg 

North  Pacific  Coast: 

Olympia,Wa«h 

Portland,  Oreg 

Boaeborg,  Oreg 


Ret 
72.e 
7&4 

79. 

77.8 

8L4 

80.6 

77.7 

76.0 

74.8 

77.6 

76.5 
76.8 
77.1 
75.2 
79.0 
76.2 
79.1 
78.4 

7L8 
72.7 
77.9 
7a  3 
70.4 
75.6 
71.9 
67.9 

73.6 
74.6 
67.6 

77.0 
60.8 
88.5 

58.8 
60.7 

52.0 
64.0 
7L7 

65.4 
60.4 
47.1 
50.8 

66.0 
52.2 
52.7 
62.8 
60.5 
5L7 
51.1 
36.8 
40.4 

64.4 
62.0 
66. 

60.8 
80.0 

86.^ 
75.8 
82.8 


I 


P.rt, 

68.2 
78.5 

78.0 
76.6 
78.2 
78.3 
74.8 
75.8 
72.8 
74.2 

72.1 
7L6 
74.7 
78.0 
77.0 
78.3, 
77. 0| 
73. 0 

7a  6 
71.6 
74.7, 
70. 1' 
60.6 
72.1 
67.2 
66.8 

60.0 
72.0 
60.0 

77.7 
72.1 
84.0 


P.  et.  P.  et 
64.2,  62.1 

70. 6  64. 8 


75.7 
72.8' 
76.3, 
77.7, 
77.0, 
76.0 
71.7 
73.5 

75.2 
70.8 
74.0 
72.1 
77.5 
72.0 
77.0 
60.8 

6&0 
68,5 
71.8 
67.2 

6a  7i 

60.0, 
62.0, 
63.8 


7L7 

68.8 

67.5 

60.7 

G8.1 

68.0 

63. 

63.6 

60.1 
68.0 
66.6 
67. 5i 
60.1 
68.7 
71.6 
65. 6| 

57.8 
50L4 
62.1 
57.8 
6a  8 
63.6 
6L0 
66.2 


P.  et.  P.  et 

61. 4;  67.6 

60. 2  65. 8 

65. 4'  60. 5 

63. 8i  60.  1 

50. 7,  65. 1 

64. 0.  60. 0 

62. 7,  67. 8 

68.0.  68.2 

6L8,  67.2 

60.8  67.7 

67.4  72.2 

68.4  72.2 

65.  l|  71. 1 

6J.6  67.8 

65.0  71.1 

67.0  60.4 

68.6  78.2 

66.7;  7L7 

I 

67.6  66.3 

60.8  68. 

62.0  60.0 

68.6  60.8 

60.4  67.7 

64.6  7a  2 

65.6  7L8 

5&4  65.0 


P.eLP.et:P.e 
71.8  73.2,  74. 
09.6:  7a  4 


6&1 

6L5 
66.2 
60.8 


64.6  60.7  64.6  67.7 
67.6  60.7,  63.7  68.8 
60.4  66lO  67.2,  7L1 


76.0 
7a  0 
82.1 


54.6  65.4 


63.5 


I 

72.1'  66l8  72.7 
62.2  62.0  68.8 
72.7  67.3  72.1 


56.0. 

5618 


46.4  4&7 
71.61  73.6 
63.3  68.0 


63.4  62.0 
62. 1;  6L  8 
45.  ll  42.7 
46i7|  40.6 


65.6 
64.0 
2&6 
88L0 


47.0'  3&2  86.7 
51.11  88.6  35.0 


66.0 
61.3 
48.0 
44.2 
4&6 
45.2 
4a  3 

58.6 
61.0 
60.4 


47.6 
85.8 
41.7 
27.7 


4a  8  4L2 


41.2 
37.0 

4L0 
60.0 
40.8 


44.0 
30.1 
40.1 
30.0 


36.0 
87.1 

43.2 
48.4 
42.5 


67.0  61.2  63.0 
75. 8'  64. 4!  58. 8 


85.6 
7a  7 
78.6 


68.6  44.3 
63.8  6a0 

45.2!  40.2 
67.6  6L8 
LO 


62.4 
68.2 


8a  6  6L4 
46.0 


48.7 


27.0 
20.7 
4a  0 
23.2 
20.0 
28.6 
24.2 

aa4 

20.6 

26.6 
88.6 

4ao 

62.6 
63.4 

71.8 


84. 8,  76. 5 

7a  6  68.0  66.0 

70. 8  73. 5'  73. 3 


71.  5   60. 5; 
7a  4   7a  1 

m.6  6a  8> 

60.0  60  5 

71.0  6a  7.  7a 

71.6  6a  8   72. 

6a  6  7a  4 

7a  2|  60.6 


J, 


P  et. 
60.4 

7a  4 


6  71. 0   75. 0  Sa  4  78.  3 

7  7a  6  72. 0  77. 2'  71. 0 
6  7a  0  7a  8  81.0  71.0 

0  71.5  75.3  80.0  72.  u 

1  60.3  74.3  78.5  71.8 
7a  6  74. 0  77. 1  72. 8 

7L  5  60.  0  7a  8  75. 0  7U  0 

72.8  ~ 


72. 


t.  P.eLP.et'Pet. 
3  71.9  72.0  73.0 
5  71.7   72.8  78.4 


7L8;  75.7  77. 

71.4   74.2  7a 

73.6  74. 

68.  4i  70 

7L0  72. 

7a  8  68. 

73.6  72. 

71.1  73. 


7a  5j  74.7   77.  i?   71.2 


71.7 
66  8 
73.0 
7a  2 
74.3 
67.7 


67.9 
7a] 
67.7 

6a] 

65.1 
6&8 
7a  5 
65.4 


! 

69.  9,  7a 
6a  9,  71. 
67.2  60. 
66.0  65. 
67.0  60. 

67.8  oa 

71.6,  72. 

64.7   63. 


77.4, 
75.6 
72.5 
7a  2 
72.2 
6&U 
71.0 
6a3 


6&2  64.01  64. 
7L2  6(*.2.  60. 
7L4  7a  6  6a 


72.4  75.8 
60. 0;  60. 2 

7L3   74.8 

46. 6  4a  3 
68  8.  61.8 


78. 
60. 
78. 

I 
44.0 
50.0; 


0  60.0 
0;  67.6, 
u!  66.5 
6  66.6 
0  67.1 

6'  6ao 

2  67. « 

5  60.6 

1'  62.6 

6  68.6 
7.  61.4 

2   6L2 

0;  74.7, 


81.5 

7a  U 

74.4 
74.3 
77.7 
7L0 
75.3 
73.6 

72.6 
73.4 
71.6 
67.6 
78.0 
7a  0 
66.5 
03.0, 

64.0* 
7a  1 

6a  a 


7a  5  74.0 

78  6  7a.  9 

7a  8  73.2 

70  3  7a  7 

80.0  74.6 

73.0  71.0 
77.8  7r..O 
74.  Ij  7a  2 

7a  2  68.5 

74.4  68.8 

77.1  7a  3 
74.4  .... 
72.1  68.0 
75.4  60.0 
7a  6  68.3 
60. 2|  64.2 

7L]  66.8 

72  7,  60.4 

60.0  67.8 


7&8  70.3  74.6 
60.2,  7a  1  64.0 
82.8;  85.1   7a2 


44.5!  46.2  43.0 
61. 7,  62.  Oi  63. 2 
62.1   63.2  57.8 


3  63. 2< 
0  51.2, 


80. 
80. 
43. 
25. 
24. 
25. 
24. 

2a 

2a4 

27.0 
85.8 
82.2 

47.6 
45.1 

60.2 
63.3 
63.4 


I 


50. 61 
34.8; 

I 

4a  0 
4a8 
4a  4 

52.2 
36.5 
44.0 
34.5 

sao 

84.0 


lao  24.7 
21.2  20.8 


20.8 


87.2 
44.2 


60.1 
63.0 


4L8 
48.0 
84.7 


20.0 


02.1 

6a8 

64.5 
38.1 

40  0 

4a  1 

5L5 
57.4 
85.2 
4a  6  38.0 


60.0 
6a6 
47.3 
43.0 

4L8 
42.0 

67.4 


85.6 

41.7 
86.7 

20.2 
25.6 
80.2 


87.3  45.8 
SaO  40.7 

78.11  80.4 
66.6  67.5 


44. 0  68. 2  57. 4 
5a4  64.2  67.8 


40.0  47.1:  6a  4 

62. 1  64. 3   64. 2! 


62.4  b7.8 
I  1 

65.2  71.4 
53.2  40.8 
42.2:  61.0 
5a  a  61.0 
I 

4a6  6a6 

45.5.  60.3 
6a  6,  61.3 
5a  2  60. 8 
38.4  48.4 
4a  3!  40.6 
48. 0:  47. 5 
34.2  30.0 
85.6  42.6 


52.2 
63.5 

4a5 
66.6 
63.6 

62.8 
64.8 

41.3 

46.4 
48.4 


67.8 
6a8 

sao 

47.8 

4a8 

45.6 
80.4 

6a7 
4a  6 

30.5 
20.2 
85.8 
4a7 
347 

80.0 
40.4 
80.6 

6a8 
62.1 

85.1    85.5  86.7   7a  3 
75. 2'  7a  6  70  0  70. 8 


41.0 
5a6 
65.7 


41.0 

42*8 
41.5 
35.3 


62.  6|  41. 0 
57.41  44.6 
67. 0;  46. 7 


64.6  0a4  55.0 

7a  0;  82.4  sao 


oa  2:  63. 2  67. 0,  7a  7,  87. 3,  00. 5  74. 8 
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Mean  relative  humidity  at  etations  of  the  Signal  Service,  United  States  Army,  for  each  month 
and  the  year^  4*0.— Continued. 


I 


I 


IfiddlePadfloCoMt: 

B6dBlafi;Cal 

SacTftmento,Cal 

San  FnuDoiMOiCal 

Soath  Paoiflo  Coast: 

Campo,  Cal , 

Los  Aflffelea.  Cal 

San  Dieffp,  Cal 

ViBa]ia,X;al 

Alaska  SUtiona: 

Saint  Hlohaers,Fort» 


P.rt. 
72.6 
748 
71.8 

63.8 
62  8 
78.2 
78.0 


P.rt. 
78.0 
76.8 
72.8 

67.0 
71.9 
76.2 
72.6 


P.cL 
71.8 
76.0 
70.5 


P.«£. 
50.8 
66.0 
60.4 


68.8  67.7 
72.4  68.2 


76.4 
67.1 


0Eu8 


07.4 


71.6 
62.2 


P.ct 
50.8 
61.3 
71.3 

66.8 
67.0 
78.6 
40.6 


P.^ 
33.2 
52.9 
71.0 

58.9 
60.0 
76.8 
42.6 


P.cf. 
33.0 
51.7 
77.7 

55.8 
68.1 
76.8 
41.0 


P.eL 
88.0 
60.7 
79.0 

52.1 
67.4 
77.8 
4L9 


P.et. 
84.7 
50.5 
77.2 

48.2 
60.0 
7&9 
47.0 


P.ct. 
48.3 
53.5 
71.0 

54.0 
60.2 
72.6 
60.8 


P.et 
66.8 
67.2 
72.2 

60.6 
61.0 
60.3 
70.2 


P.et 
62.0 
66.5 
71.5 

5&1 
52.8 
66.3 
66.4 


P.ct. 
53.2 
62.2 
72.9 

61.9 
06.0 
73.6 
01.2 


07.8  08.8 


9L4 


80.4 


86.4 


86.7 


8&4 


80.7 


94.8 
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APPENDIX  37. 


Mean  rOaUve  kumidUy  at  tiaUons  0/  the  Signal  Senfiee,  UnUed  States  Army,  fwr  each 
month  and  ti^  year,  [Computed  from  November,  1879,  to  December,  lti84,  both  iaduHw, 
except  at  etatione  opened  etUteequent  to  ihejormer  date.) 

[The  daily  meaos  are  obtained  by  dlTidinfc  the  sum  of  tlie  7  a^  m.,  8  and  11  p.  m.  (Waahington  time) 
oboerrationa  by  S ;  the  monthly,  by  dividing  the  tiun  of  the  dally  by  the  number  of  days  in  the  month.  ] 


Stationa. 

•^ 

1 

1 

t 

1 

1 

t 

^ 

1 

1 

& 

1 

1 

NewEnslaad: 

Kaetport,  Mf» 

Ret. 
78.8 
71.1 
82.1 
7L9 
76.1 
78.8 
72.7 

69.2 
77.4 
70.4 

P.eL 

74.8 
69.2 
86.2 
72.7 
77.1 
78.1 

P.et. 
72.6 
66.4 

88.4 
7L0 
74.4 
68.1 

Pet 
70.8 
60.0 
8a6 
6a4 

7a  2 

64.7 
68.6 

6a] 

6a4 
6a2 
7a  1 

74.1 
74.4 
72.2 
7a6 
60.7 
6a4 

7a  8 

77.1 
68.8 
6a8 

6a8 

7a  9 
7a  6 

80.6 
80.7 
6a7 

7a8 
6a8 
6a6 
6a5 

7a6 

69.4 
72.0 

6ao 

77.2 

7ao 

67.7 

6a6 

7L6 
67.6 

P.cL 

7a  6 

64.6 
8a6 
7a  6 
82.2 
7a  1 
7^7 

6a8 

7a  8 

74.0 
80.8 

7a  8 
77.9 
7a  8 
7a  6 
61.9 

6ai 

71.6 
8L8 
60.6 
67.1 

6L6 
80.4 
77.4 
79.9 
77.1 
71.4 
7a4 
62.0 
6a4 

7a  6 

70.7 
71.8 

7a8 

6a4 
74.7 
72.0 
6a8 
6a7 
7L4 

7?.  « 

Ret. 
74.0 

P.et. 
7a6 

oa6 
8ai 

7L9 
82.8 

P.eL 
1S.5 
7a  9 
8a6 

72.8 
82.2 

7a  1 
7a  1 

6a9 

72.8 
73  B 

Pet 

7a  2 
7a  9 
8a6 
74.1 

82.6 

7a  0 
7a9 

67.9 
74.1 
72  7 

Pet.  P.et. 

7a  0  7a  4 

6O.G  09.2 
SaO  87.7 
7L1   7a2 
77.8  7a  1 
7a7   7L0 
7a8  72.0 

6a6  67.1 
72.0  71.0 
72.8  69.7 

Pet. 

7a  3 

72.4 

84.8 
72.3 
7a  7 
7a  6 

7a  1 

71.8 

7a  8 

74.9 

Pet. 
74  9 

Port^MLMe 

6a4 

Hoant  Waahington,  N.  H  .. 
Rnntrni  Maiifi 

8a7 

71.3 

Block  Island,  B.  I 

7a  9 

New  Haven,  Conn 

71.2  7a  4 
7a  1  77.0 

60.8  68.0 
7a  6  7L9 
72.8  70.8 

72.1 

New  London.  Conn 

7A9 

71   s 

74  6 

lliddleAthtttic  States: 

Albany.N.T 

New  YorkCiiv 

1      •' 
6&8   66.6 
77.8   71.8 
79  7.  so  K 

04.6 
72.8 

Phibidelpbia,  Pa 

72.8 

Atlantio"City,N.J 

Barnegat City,  N.J 

CapeHay.N.J     

SandyUook.N.J 

Delaware  Breakwater,  Del . 
Baltimore,  Md 

77. 8'  7a  8 
80. 9  80. 2 
79.  ll  77.2 
77.4   7ao 
88.7,79.9 
71. 0  «7  0 

76.0 
74.1 
78.9 
74.8 

7a  7 

63.8 
6a6 
71.7 

7ao 

58.8 
67.8 

68.6 
77.0 
7a4 

7a  8 
7a  5 

67.1 
71.0 
64.4 
62.0 
6a6 

78.1 
70.7 
72.9 

68.8 
7a8 
70.8 
6a8 
6a6 
6a9 

6a6 

6L6 
6a  4 

7a  8 
8ai 

66.1 

80.6 
7L9 

63.7 
6a4 
68.7 

81.0 
79.4 

7a  2 
7a4 

S:? 

80.8!  8L7|  8L3 
7a  41  8L4I  81.7 
77. 6'  7a  6|  77. 9 
72.6,  74.7   7a  1 
7a5  79.8:  8a8 
64. fl!  flS.l!  00.8 

77.7  7a  7  7a  0 
7a  7  7a  4,  80.4 
7a  5  71.6;  77.2 
7L9  71.8   7a  8 

7a  0  7a  6  7a  1 

6ai|  65.0,  6a4 

78.1  7a  7,  7a  2 

74. 2  69.  0  78. 2 
80.6  77.8  8ai 

07.8  64.2,  67.0 

7a  6  7a  6  7a  2 

6a0  67.0*  71.2 
82.2  7a  6  «L1 
7a  1   74.8  7a  1 
82.8  7a4,  80.8 
7a  2  77.0   fla  2 
7a  8'  7L4  7a  6 

7ai|  7ai  77.7 

7L2  68.6  71.4 

7a  8 
7a  8 
7a  8 

74  6 
80.0 

oai 

Washfangton  City 

7a6 
79.6 
88.7 
6&6 
77.6 

74.4 
86.8 
82.4 
88.6 
88.9 
74.9 
79.2 
78.9 
78.0 
76.6 

81.4 
79.6 
7&2 

78.7 
7&4 
7a9 
74.7 
72.8 
78.4 

74:6 
7L8 
76.0 
82.6 
82.0 
68.6 

82  0 
72.0 

74.7 
79.4 
76.6 

72.8 
76.1 
80.2 
68.8 
71.2 

67.0 
81.8 
77.7 
81.4 
80.1 
71.0 
74.0 
67.6 
67.8 
7L8 

76.2 
76.1 
76.0 

66.1 
77.2 
74.8 
68.6 
6a6 
7L1 

7a7 
72.6 
78.1 
80.6 
80.6 
70.4 

8L1 
66.4 

67.7 
70.2 
72.1 

60. 0'  60. 4I  72.0   78.4 

71.8 

Cape  Henry,  Va 

74.1 
88.0 

6ao 

69.8 

68.6 
82.9 
77.9 
83.2 
77.4 
7a7 
7a8 
6a6 

7ao 

71.7 

7a2 

7L7 
7a6 

6ao 

77.7 
74.4 
7a  1 
72.1 
72.4 

7a  6 
78.8 
7a  1 
74.1 
77.1 
74.6 

77.1 
6a6 

72.9 
72.6 
77.1 

76. 8   77. 7(  7a  6 
82. 2i  8a  9,  8L8 
62.8,  6a6!  67  8 

743 

CLlDOoteagae,  Va 

80.8 

liVnohbDrg,  Va 

64.2 

Norfolk.  Va 

7L6l  76  a 

7a  7 

70,7 

71.8 

South  Atlantic  States: 

Charlotte,  N.  C 

62.9 
80.8 
77.6 
8L8 
77.8 

7a  9 
7a  4 

67.8 
69.8 
7a2 

7a6 
69.4 

7ao 

6a4 

7ai 
7a  9 
6a9 
7a8 

72.2 

eao 
7a8 
7a  4 
7a  8 
7a  8 
7ao 

77.1 

60.4 
71.8 

7a  7 

69.4 

67.1 

6a7 

Hattersa.N.C 

81.7  81.4 

80.8  7a  6 
82.7   82.8 

81.4 

Kitty  Hawk,N.C 

Macon,  Fort.N.C 

77.8 
81.1 

Smtthville.  N.  C   

80.8 

7a  4 

77.9 
7L4 

7a8 

7a7 

7a  8 

72.8 
7a9 

7ao 
7a7 
7a2 

72.6 

7a  8 

71.9 

6a4 

72.9 
748 
7a  8 
77.6 
69.8 

7a8 
67.0 

7a  9 

74.6 

8L0 
7a  6 

7a6 

7L6 

7a7 

77.4 

7ai 
7a7 

80.9 

7a  6 
7a  9 

74.8 
69.4 
72.9 
72.7 

7a  9 
71.6 
7a  6 
74.1 
7a  6 
69.8 

7a  0 

67.2 

7a  6 
72.0 

7a  0 

Wilmington,  N.  C 

7a  1 

CharlestonTs.  C 

7a  9 

Augusta,  da 

6a9 

Savannaii,  G* 

7a2 
77.1 

7a  9 

77.4 
80.0 

7a  1 

7a  1 
7a  6 
6a7 
7a  1 

74.3 

7a  0 
7a  8 
7a  1 
7a  9 
7a9 

74.8 
81.2 

7a  1 

7a  9 
7a  6 

7a  4  71.0 

7a6  7ao 

7a  6 

Jaoksonville,  Fla 

7a  4 

Florida  Peninsula: 

Cedar  Keys,  Fla 

77.9 

7a9 

79.4 

6a2 
7a8 

77.4 

7a  8 

71.6 

7a  8 

74.0 
69.6 
74.2 
77.8 
7a8 
7a  2 

80.4 
6a4 

7a  4 

71.1 

7a  0 

81.2 

7a  8 

77.8 

69.9 
7a2 
7a  8 
744 
7a  4 
78.1 

72.1 

7a  2 

7a  7 

KeyWesfiFla 

8aaford,F]a 

748 

7a  9 

Eastern  Gulf  States: 

Atlanta^Ga 

67.4 

7a  5 

Mobile,  AJa 

744 

Montgomery,  Ala 

6a  7 

Vlcksburg.^ss 

7a  7 

New  Orleans,  La 

7L9 

Western  Gulf  States: 

Shreveport,  La 

7L6 

Fort  Smith,' Ark 

64.41  6ai 
6a8  7a8 
77.9  7a  4 

7a  4:  7a  2 

7L4!  7a  4 

77.8  7a8 

6a  7  7a  6 

64.5   68.3 
63. 6,  6a  1 
64.  Ol  67.8 

7a  8 

Little  Book,  Ark 

7a  4;  74.0 

Galveston,  i?ex 

7a  6l  77.0 

Indianola,  Tex 

8L6  7a  4 

Palestine,  Tex 

6a2  7a8 

Rio  Grando  Valley: 

Brownsville,  Tex 

1 
82.9;  7a  8 

Rio  Grande  City,  Tex 

Ohio  Valley  and  Teouessee: 

Chattanooga,  Tenn 

Knoxville,  Tenn 

69.2  6a  0 

7^2!  71.1 
7a  2  71.0 

Memphis,  Tenu 

7a  41  71.6,  7a  2 

74  a  7a  8 

Digitized  by 
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Mean  relative  humidity  at  stations  of  the  Signal  Service^   United  States  Army,  for  each 
month  and  the  year,  ^.—Continued. 


CoDtinoeci: 

NaBbville.  Tenn 

LoniBville,  Ky 

Indianapolis,  Ind 

Cincinnati.  Ohio 

Coiunibus,  Oliio 

Pittsburg,  Pa 

Lower  Lakes: 

Bufliilo,N.Y 

08wef5o,N.Y 

Rochester,  N.  Y 

Erie,  Pa 

Cleveland,  Ohio 

Sandasky,  Ohio 

Toledo.  Ohio    

Detroit,  Mich 

Upper  Lakes: 

Alpena,  Mich 

Escanaba,  Mich 

Gi-nud  U(.yen,  Mich 

Mackinaw  Cit^,  Mich 

Marquette,  Mich 

Port  Huron,  Mich 

Chicago.  Ill 

Milwaukee,  Wis 

Dulutb.Minn 

Upper  Missifsippi  Valley: 

Saint  Paul.  Miun 

La  CrosHe,  Wis 

Davenport,  Iowa 

Des  Moines,  Iowa 

Dubuque,  Iowa 

Keokuk,  Iowa 

Cairo,  lU 

Springfield,  ni 

Saint  Louis,  Mo 

Missouri  Valley : 

Leavenworth,  Kans 

Omaha,  Nebr 

Bennett,  Fort,  Dak 

Huron,  Dak 

Yankton,  Dak 

Extreme  Northwest : 

Moorhead,  Minn 

Saint  Vincent,  Minn 

Bismarck,  Dak 

Bnford,  Fort,  Dak 

Northern  Slope; 

Assinaboine,  Fort,  Mont. 

Benton,  Fort,  Mont 

Custer,  Fort,  Mont 

Helena,  Mont 

Maginnis,  Fort,  Mont 

Shaw,  Fort,  Mont 

Deadwood,  Dak 

Cheyenne,  Wyo 

North  PlaUe,  Nebr 

Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo 

West  Las  Animas,  Colo. . 

Dodge  City,  Kans 

EUioU,  Fort,  Tex 

Southern  Slope : 

Sill,  Fort,  Ind.  T 

Concho,  Fort,  Tex 

Davis,  Fort,  Tex 

Stockton,  Fort,  Tex 

Southern  Plateau : 

SantaF6,N.Mex 

ElPaso,  Tex 

Apache.  Fort.,  Arts 

Grant,  Fort,  Aria 

Prescott,  Aria 

Thomas,  Camp,  Ariz 

Yama,Aris 


P.ct. 
77.6 
74.1 
73.0 
74.6 
74.4 
78.2 

80.6 
70.5 
79.6 
7&8 
80.0 
76.1 
76.2 
77.4 

76.5 
75.4 
80.4 
74.3 

6ai 

8L9 
73.1 
79.3 
77.2 

77.1 
72.0 
65.8 
68.5 
66.1 
74.9 
77.5 
7L3 
7a  9 

70.7 
71.1 
71.5 
64.2 
66.2 

83.7 
92.8 
83.5 
75.4 

65.0 
09.7 
78.8 
76.2 
63.8 
7L8 
60.2 
5L3 
60.1 

58.6 
71.8 
66.8 
68.4 

47.8 

66.0 
69.8 
58.2 
57.3 

56.8 
52.0 
61.0 
•19.0 
50.4 
05.4 
45.41 


P.ct 

P.Cf.'P.Ct 

P.cL 

p.ct. 

P.eL\P.et. 

P.  et !  P.  et.  1  P.  ct.  P.  et. '  P.  ei. 

7L5 

68.  i;  67.0 

65.fi 

70.0 

70.11  69.7 

7L7 

7a  6   7L5  7a  71  71.1 

68.2 

68.6  60.6 

6a7 

71.4 

67.3 

67.5 

7a  4 

74.0   67.1    71.4;  09.0 

71.8 

65.6'  6L6 

6L7 

67.8 

6a3 

64.4 

66.5 

71.9   7a  2  74.41  6a  0 

70.7 

64.7,  62.5 

62.9 

67.6 

62.8 

63.2 

65.6 

7a  8  7a  4   74.2  67.7 

7L1 

65.7'  62.7 

63.1 

6a4 

62.4 

64.2 

67.5 

7L3,  6a  6  74.6  67.7 

78.4 

68.8   62.5 

63.6 

683 

6ai 

6a8 

6a6 

7L6   7a  9   77.7   7a  0 

78.6 

75.9   7L7 

71.2 

7a  0 

72.6 

70.2 

7a  5 

74.1   7a  2  7a  2  74.7 

72.5 

73.4   68.0 

70.4 

72.5 

72.3 

71.4 

72.0 

7a  9   69. 91  7a  0   71. 8 

78.8 

7a  7   67.6 

67.6 

67.9 

68.5 

68.4 

69.8 

7a  a  7a  51  80.6  72.6 

76.8 

75.3   69.8 

67.6 

70.8 

70.2 

69.9 

71.7 

7a  0,  7a  6  7a  2,  7a  0 

77.0 

75.0   67.1 

66.0 

69.0 

68.4 

69.4 

69.2 

Oa  5l  72. 8   80.  0   71. 0 

74.0 

73.0 
68.5 

67.6 

67.8 

69.4 

67.4 

69.3 

70.4  72.4   71.7   7a  O!  7L 1 

73.4 

64.6 

64.9 

69.2 

66.5 

70.1 

70.6 

71. 91  71. 6'  7a  8   7a  1 

76.8 

73.3 

64.0 

65.3 

6a9 

67.9 

70.4 

7L5 

71. 2   71. 5   77.  2   7L  1 

7a  6 

7a  1 

69.1 

70.6 

74.0 

7a  5 

7a  0 

77.1 

7a  l|  80. 7|  7a  9,  7a  5 

73.3 

72.0 

67.8 

67.6 

72.4 

72.6 

77.2 

77.5 

7a  0  7a  8  7a  31  74.  i 

80.5 

77.1 

68.0 

68.5 

73.5 

75.1 

77.2   75. 9|  7a  4   77.1'  80.9   75.8 

73.6 

69.9 

69.0 

70.8 

75.4 

74.1 

75.0 

77.2'  7a  2   77.5  80.3   74.2 

68.0 

67.6 

64.4 

62.7 

68.0 

67.6 

7a  1 

72.6   7a 2   72.9  TLl   6a 8 

80.8 

7a  6 

78.2 

70.2 

74.3 

74.9 

74.9 

75.5   77.5   8L3  83.4   77.3 

70.0 

6ao 

6a7 

67.7 

73.4 

70.3 

69.9 

09.2;  72.5,  71.4;  74.8  7a  8 

78.1 

75.6 

69.2 

6a6 

74.6 

7a  5 

7a  1 

75.6  74.11  7a  1    7a  6  7a  0 

73.8 

71.6 

69.9 

71.2 

74.7 

09.1 

7a  8 

74.  9j  7a  7^  77. 9   7a  0   74. 2 

7L5 

6&9!  62.2 

64.3 

71.2 

72.7 

74.5 

73. 1   7a  7   7L  0,  72.  7   7a  9 

VO.  0 

69.4    63  1 

57.9 

65.9 

67.9 

70.1 

71.7  eao  7a2'  72.1  6a8 

06.7 

64.7 

63.2 

63.8 

72.6 

69.7 

6a  4 

C9.  0  7a  71  67. 0,  Oa  8   67. 5 

68.3 

67.8 

03.3 

6a6 

7a4 

72.6 

70.8 

7a  5   71.6'  60.1   7L4  6a  5 

66.5 

05.5 

59.1 

6L5 

7a  0 

68.4 

69.5 

7a 6;  7a5  67.81  oa 5  6ao 

Vi.6 

69.1 

64.5 

6a2 

72.5 

6a6 

66.9 

07.5  7a 6  7a 7   7a4   7a 2 

73.2 

67.1 

64.3 

69.6 

74.3 

7a  2 

72.0 

74.1    7a  2   71.6   74.9  72.4 

68.9 

64.8 

61.7 

65.5 

71.6 

66.8 

6a2 

oao 

7L  0   67. 0;  7a  8  67. 7 

va2 

72.4 

67.7 

7a  0 

75.2 

60.9 

69.6 

6ai 

7a  0   72. 6  7a  7   73. 0 

67.6 

68.6 

59.9 

64.2 

68.8 

6a7 

6a5 

65.2 

69. 8,  67. 6   71. 1   66.  8 

69.  V 

67.1 

62.2 

65.9 

69.7 

6a8 

70.1 

6a  3 

69.9   67.7   72.0,  oa  7 

72.4 

72.6 

6ao 

67.8 

70.0 

68.5 

63.4 

62.2 

6a3 

7a  9  74.11  60.2 

67. 0 

70.4 

70.3 

71.2 

78.3 

7a  4 

7.^.3 

7L5 

6a  9 

7a 2  6a4  7a  1 

68.1 

6a9 

65.3 

65.6 

70.8 

70.6 

69.4 

67.8 

60.3 

6a  7.  69. 5|  68.  3 

8L2 

80.3 

73.1 

6a7 

60.2 

71.6 

72.8 

72.7   74.8   7a  4   8L8   7a  6 

85.3 

85.1 

77.5 

69.2 

7a  5 

77.5 

80.2 

77.8 

7a8   82.5  8a9   80.6 

82.2 

7a  9 

71.3 

61.9 

7a  l|  67.0 

65.7 

67.4 

7a  5'  77. 8  7a  9  72. 8 

75. 2 

77.9 

70.4 

62.7 

6a  9  6a  8 

62.4 

64.4 

6a  4  7a  4  7a  9, 7a  3 

^A^"' 

50.0 

54.8 

55.8  52.1 

51.7 

57.5 

6a  0   64. 5!  62. 8  60.  0 

73.3   65.9 

63.6 

64.0 

59.8  49.3 

4a9 

57.4 

61.8  60.51  62.1   61.4 

78.0  68.4 

6L2 

6ao 

a'>.o 

51.3 

44.4 

5ai 

60. 9  03. 9'  oa  1   62. 3 

71.6   68.fl 

61.9 

55.9 

57.3 

51.8 

4a5 

54.3 

63. 4   63. 3,  6a  6,  62.  4 

48.0,  47.2 

49.8 

53.2 

49.0 

47.4 

47.2 

5a  9 

60. 4   52.  5I  52. 4   51.  1 

69.0  62.0 

58.9 

55.7 

57.8 

52.2 

51.9 

5a7 

63.  7|  6a  1 

63.1,  60.6 

68.8;  69.0 

70.2 

6a7 

a'(.9 

64.2 

60.0 

6a  3 

61. 9  64. 6 

67.8   6a0 

52.4 

4a9 

52.8 

5a5 

51.2 

49.2 

51.4 

4L5 

50.6  4a9 

54.0   50.7 

6ai 

64.4 

60.6.  65.3 

6a4 

67.4 

64.9 

62.9 

6a6  62.3 

7a  6  6a  9 

65w8 

49.5 

60.01  68.5 

47.0 

47.8 

49.4 

4a  6 

51.5  5a  3 

58. 4I  .r,1.2 

72.5 

74.2 

77.7,77.0 

68.8 

69.2 

7a  4 

71.9 

7a  3|  6a  1 

74.9  7a  8 

63.3 

47.7 

47.6  54.9 

55.6 

49.5 

53.6 

47.5 

55.8.  57.8 

6a7l  67.1 

6L9 

55.7 

60.3!  65.1 

68.8 

6a8 

6a4 

5a  9 

6a  Ol  61.7 

66.7,  62.6 

52.5 

45.4 

45.5|  55.2 

52.4 

62.9 

54.8 

54.1 

63.5  5a  2 

51.8 

52.7 

65.1 

63.2 

54.  l'  67.8 

6a  1 

68.4 

6L8 

64.9 

7L5,  67.3 

6a2 

04.9 

68.0 

60.6 

58.1'  63.7 

60.1 

61.1 

62.fi 

7a  5 

7a  %'  69. 7 

69.7 

66.3 

50.3 

47.0 

48. 8|  49.9 

47.2 

5a6 

50.5 

6ao 

5a  9,  5a  6 

5a8 

65.5 

54.9   63.9 

1 

49.8  62.6 

59.0 

62.9 

6ao 

7L7 

71.  5  60. 9 

5ai 

6L0 

58.4   45.0 

36.8   82.6 

2a  9 

46.7 

55.3 

47.2 

4a  0;  55.7 

5ao 

44.7 

49.5  87.7 

31.5  32.4 

84.2 

45.9 

5a  7 

54.2 

55.  H   5a  0 

55.6 

4a  0 

62.  i;  60.4 

48.9  42.1 

37.5 

57.0 

07.1 

57.4 

5a  4  55.0:  6v;.3 

.'va7 

48.81  42.9 

29. 1   23. 71  25.  0 

47.1 

.07.  o;  44.  6 

42.3    41.6    50.2 

42.1 

58.9,  5.'{.3'  44.0   86.2   :n.  0 

5J.  3 

59.  .5,  48.6;  4H.  7    50.7    01.0,  50.2 

««.  5,  50.  5.  39. 9   35.  5   31.  2 

47.1,  55.0;  50.  ll  49.8   56.2,  Oauj  52.1 

45.6 

:  44.9 

4L9 

sai 

1  40.0 

43.8 

4a2 

1  44.3 

14a  2 

.  43.0 

50.9 

43.4 
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Mean  reHaHve  humidity  at  BtatioM  of  the  Signal  Sertfioet  United  States  Army,  far  each  month 
and  the  year,  ^o.— Continued. 


Middle  FlAtaMi:  P.  eL  P.  eL  P.  cL 

WiBnemnoca,  Key 82.4  63.2  54.0 

Salt  Lake  City,  Utah 52.1  64.1  4&4 

Korthem  Plateaa : 

Boia6  City,  Idaho 7&2  7<L7  87.8 

LewlstQii, Idaho 68.6  67.8  62.8 

DaytOD,  Waah 8L0  76.4  70.0 

Spokane  Falls,  Wash 81.6  80.8  76.4 

North  Paciflo  Coast: 

Cooby,  Fort.  Wash 8L8  78.7  88.2 

Olympia,  Wash 84.6  83.8  80.9 

Tatoosb  Islandi  Wash 84.7  8L4  8L0 

PortlaDd.  Oreg 81.8  70.4  74.5 

Boscibnrg,  Oreg 83.2  80.3173.6 

Middle  Paciflo  Coast : 

Capo  Mendocino,  Cal 70.7  77.6  82.0 

RedBlnfr,  Cal 71.5  6a6  60.0 

Sacramento,  Cal 7&0  74.7  6a4 

San  Francisco,  Cal 75.6  7&5  73.6 

Soath  Paciflo  Coast : 

Los  Angeles,  Cal 62.7  66.0  72.6 

SanDiegcCal 66.6  6a 6|  74.8 

Alaska  SUtions: 

SalntMichaers,  Ft.,  Alaska  07.6  97.7  96.4 

Sitka,  Alaska 75.2  74.5  71.8 

Unalashka, Alaska 86.2  85.0  •82.8 

Behring*s  Island,  Behring 

Sea 88.8  84.8 


P,ct.P.eL 

51.6  4L0 

60.7  41.2 


64.0 
62.4 


66.6  61.8 


66.6 

86.1 
79.0 
88.0 
70.6 
7L4 

84.6 
6Si6 
70.7 
77.0 

72.7 
74.0 


66.6 
60L6 


68.4 

81.8 
72.7 
83.5 
68.5 
64.0 

86.3 
62.4 
64.1 
73.8 

71.3 
73.8 


P.d. 
81.6 
83.0 

49. 
60.2 
69.1 
68.7 

86.0 
70.6 
87.1 
6&6 


P.ct. 
24.4 
80.5 

44.2 
44.4 

52.6 
6L1 

83.0 
67.6 
69.2 
64.9 


64.9  60.0 


83.7 
42.2 
6L6 


7&0  70.6 


0F.4  92.0 


68.6  74.0 


80.8  77.7 


87.4  90.1 


70.4 
74.5 

85.1 
77.0 
7a  0 


8a5 


88.7 
34.0 
6a8 


70.8 
7a  6 

83.2 
70.5 
77.8 


P.et 
20. 
34.0 

4a3 

4ai 

60. 
60.4 

82.0 
71.0 
92.2 
67.9 
61.9 

87.6 
3a3 
5a3 
82.0 

70.6 
7a6 

8a7 

79.6 
81.8 


P.  a, 

80.6 

3a5 

51.8 
5a4 

5ao 

62.0 


P.  et.  P.  eL 
4a  7,  67.1 

4a6  4a6 

64. 0:  70.6 

67.0  74. 

60.6  80.5 

7a  4  70.4 


P.  a.  P.et. 

6a6  4a6 

53.4   44.0 

79.0  61.4 
7a  9,  61.7 
81. 8,  67. 3 
7a8  68.4 


8a7  87.6  8a 6 
7a0  83.2  85.0 
89. 3;  8a  8'  90. 2 
73.8  82.4  80.5 
6a2  70.0  84.6 


87.6  01.6  02.6 


70.1 
4a  3 
57.0 
7a  7 

oao 
7a  8 

87.9 
81.4 
77.8 

8a2 


86.8 
85.4 

8ai 

81.4 
84.6 


82.8  79.6 
55.8  62.1 
6a  61  69.4 
77.0  72.1 

67. 0  61. 4 
71. 2  64. 6 

80.6  oao 

7a  2  77.6 
79.0  80.0 


84.5 
7a  5 
8a6 
74.0 
72.3 


70.4  82.4 

77.6,  56.8 

83. 1  67. 4 

7a  0  7a  8 


8a2 


8ao 


67.1 

6a  6 

94.0 

7a  8 

81.4 
8a4 


68.2 
71.0 

01.4 
7a  8 
79.5 

87.7 
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APPENDIX   38. 

Mean  relative  humidity  at  etatUme  of  the  Signal  Service,  United  Siatee  Army,  far  each 
month  and  the  year,  eomputed  from  the  7  a,  m,,  3  and  11  p.  m.  (  Waehimgton  Hme)  obeerva- 
tione,  and  from  January  1,  1882,  to  December  31,  1884. 


t 

i 

9 

•g 

3 

»5 

h 

^ 

P.cL 

P.et, 

Ret 

74.8 

76.6 

72.7 

7L7 

00. 3 

63.2 

88.3 

87.2 

89.2 

78.2 

74.7 

69.9 

78.4 

77.8 

78.7 

78.C 

74.1 

67.6 

7&0 

76.7 

71.7 

66.2 

66.7 

68.0 

7&0 

7a2 

71.2 

76.6 

78.2 

69.0 

76.7 

7&9 

76.1 

80.3 

82.0 

78.8 

78.8 

77.4 

76L0 

77.8 

79.7 

74.9 

84.6 

82.2 

79.3 

70.7 

67.8 

63.0 

80.1 

74.9 

69.4 

8L8 

77.8 

72.9 

88.8 

80.0 

76.3 

«7.2 

68.2 

67.9 

75l6 

7L4 

66.8 

76.7 

7L8 

63.9 

86.(1 

8L1 

77.8 

8L6 

77.7 

73.6 

88.6 

82.2 

76.6 

8&€ 

81.2 

76.8 

7&0 

71. « 

67.6 

79l9 

7&0 

74.6 

71.  S 

68.6 

63.4 

71.1 

68.9 

61.9 

77.1 

74.1 

6ai 

81.1 

7&1 

74.6 

79l6 

76. 9| 

n.7 

76l6 

60.6 

64.2 

77.8 

7ao 

76. « 

7a6 

76l6 

72.7 

74.2 

6gi8 

66.fi 

78.4 

68.8 

62.7 

78.4 

7L9 

69.4 

7&8 

741 

65.7 

78.7 

75.1 

66.1 

84.1 

8L9 

79.C 

88.2 

81.9 

8L8 

81.0 

80.8 

8L9 

74.8 

70.6 

68.2 

80.9 

78.8 

66.9 

7&0 

74.9 

64.3 

79.2 

78.8 

66.9 

74.8 

69.8 

63.3 

72.6 

72.5 

64.2 

78.0 

75.2 

66.8 

74.1 

72.0  66.4 

79.0 

74.7   68.8 

83.7 

81.8  76. 9i 

07.7 

71.4' 

71.91 

1 


I 


New  England: 

Eastpott,  Me 

Portiaod.Me 

Mount  WaahlnKion,  K.  H.. 

Boaton,  Maaa 

Blockl8laDd.K.I 

Kew  Saven«Conn 

New  London,  Conn 

Middle  Atlantic  Stateat 

Albany,  N.Y 

New  l^-ork  City 

Philadelphia,  Pa 

Atlnntio  City,  N.  J 

Uarnegat  City,  N.  J 

Cape  May,  n:  J 

Sandy  Hook,  N.J 

Delaware  Breakwater,  Del. 

Baltimore,  Md 

Waahini^D  City 

Cape  Henry,  Va 

Omncoteagae,  Ya 

Lynchburg,  y  a 

Norfolk,  Va 

South  Atlantic  Statea: 

Charlotte,  N.  C 

Hatteraa,N.  C 

Kitty  Hawk,  N.O 

Macon.  Fort,  N.C 

SmithTille,  N.  C 

Wilmington,  N.  C 

ChArleaten,  S.  C 

Augnata,  Qa 

Savannah,  Gkk 

JackBonTffle,  Fla 

Florida  Peninsula : 

Cedar  Key&Fla..^ 

Key  West,  Fla 

Eastern  Gulf  Statea: 

Atlanta,  Ga 

PensacolaiFla 

Mobile,  Ala 

Montgomery,  Ala 

Yickaburg,  Miss 

New  Orleans,  La 

Western  Gulf  States : 

ShreveportLa 

Little  Book.  Ark 

GalTeston,  Tex 

Indianola,  Tex 

Bio  Grande  valley : 

BrownsTllle,  Tex 

Ohio  y alley  and  Tennessee: 

Chattanooga,  Tenn 

Knoxville,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 

LoaisTlUcKy 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Columbus,  Ohio 

Pittsburg,  Pa 

Lower  Lakes: 

BoflWo,  N.Y 

OfwegOiN.  Y 


P.cL 
73.6, 
61.9 
89.6 
72.0 
7&6 
67.1 
70.2 

66.0 
68.1 
78.9 
77.6 
74.4 
77.1 
74.2 
79.5 
61.5 
68.1 
74.7 
77.4 
63.4 
69.8 

64.7 
80.0 
7&1 
8L4 
79.7 
70.5 
76.6 
66w5 
67.2 
72.1 

78.6 
70.2 

64.0 
76.4 


72.6  70.9 


67.8 
67.8 
7L8 


70.1 


78.7 

65.4 
65.1 
65.3 
66.3 


Ret. 
78.3 
68.2 
89.8 
72.2 
82.1 
69.0 
70.9 

67.6 
69.8 
78.9 
78.4 
7a  1 
77.2 
72.9 
7a  6 
62.8 
67.3 
72.8 
79.2 
62.1 
69.4 

62.6 
80.1 

7a  1 

79.7 
7a  8 
70.8 
7a8 

6a8 
6a2 

60.6 

69.7 
69.6 

62.6 
74.8 


7 
69.8 
7a  4 


69.6  72.1 


74.3 


77.9  76.8 
80.5]  7a8 


79.2 

67.3 
67.7 
67.5 
6a4 
8 


60.9  69. 
61.0  63.2 
64. 6,  6-.  3 
64.0  65.4' 
62. 5|  65.6 

73.4  72.4 
68.1!  69.8i 


P.cf. 

73.4 
66.2 
83.5 
70.4 

8aa 

70.9 
74.9 

60.6' 
70.8 
76.4! 
81.11 

79.71 
79.6' 

7a  81 

81.5! 
64.8 
6a  7 
7a  4 

8a  6 
6a  0 

71,6 

67.1 
82.9 
79.6 
88.2 
79.0 
75.1 
77.6 
72.6 
72.6 
7a  2 

7&4 

7L7 

71.7 
79.7 
74.7 
72.4 
78.2 
74.0 

71.4 
7a  9 
7a  6 
79.5 

79.6 

74.2 
74.4 
7a  1 
7a  3 
7a9 
66.8 

6ao 
oai 
6a  2 

72. 4I 
72.8, 


P.et. 
7a  3 
69.6 
92.4 
71.1 
82.1 
72.9 
7&9 

63.8 
71.5 
7a  6 
79.1 
79.8 
80.6 
71.9 
79.8 
65.8 
69.4 
7a  8 
82.2 
63.7 
74.1 

64.1 
81.4 
7a  4 
81.1 
77.9 
77.1 
77.8 
60.2 
70.4 
74.7 

74.6 
7a] 

6a4 
7a  8 
7a  4 

71.4 
74.4 
7L7 

69.0 
77.9 
7a  0 
7a  2 

7a  7 


p.  et,\P.  eL 

7a  8|  7a  3 

71.0  71.9 
89.5'  87.7 
72.  4,  74. 8 

82. 1  82. 8 

74.1!  7a  8 

77. 4j  7a  6 

62.7.  67.4 
71.  ll  7a  6 

ras  74.9 

MU.  7,  80. 1 
81. 1|  81.7 
79.  0,  7a  5 
74.0  74.9 
7a  9  80.5 
69.8  69.8 
72  7i  73. 8 
7a  9i  7a  2 


Ret  P.et.  Pet  P.et, 
74.7,  74.6;  77.11  7a  1 
70.  8|  68.  8'  7a  7  6a  4 
8a  Ol  87.0,  8a  2  87.8 
7a  4,  70.8'  7a  8,  72.4 
78. 9,  77. 1   HO.  l'  7a  5 


74.4'  70.9 
7a  2"  72.7 


65.8 
72.6 

74.0 
7a  6 
81. 'J 
7a  9 


7a  9  72.1 
74.4   74.7 

I 


60.1  as.  4 

7a  3  72.7 

73.  7  74.  I 

77.7  7a  5 

7a  0  78.9 

77.9  77.8 


76.9 
7a  2 
07.2 


1.4 
67.4 
7a  6 

6ai 

82.9 
81.0 
8a4 
81.2 
7a  4 
7a  6 
71.1 
74.8 
77.1 

7&6 

72.1 

78.6 
7a  2 
7a  4 
7a  4 
73.2 
71.8 

7a  8 
7a  9 
74.1 
77.3 


81.4 
68.9 
77.4 

72.0 
82.1 
80.2 
83.4 
82.11 
7a  7 
82.1 
7a  0 

7a  1 
7a  7 

74.1 

7a  9 


oao 

71.7 

6a  2 
7a  5 

77.0 
7.'J.  2 

7a  3i  7a  0 

7a  7,  77. 1 
7a  8   64.1 
74.4'  70.9  75.4 
77.9   70.9  75.0 

81.4  7a  9  7a  8 

7a  o!  ca2  00.2 

7a  r  70.6  72.2 

71.5  64.9  7a  1 
84.3   7a  6  82.0'  81.7 
Sa  6  74. 7,  7a  7i  7a  4 
83. 7|  7a  o'  7a  0 
80.2;  74.6  7a  7 
77.0  6a  3  72.4 


74.7 
W)  1 
66.  ;t 
72.1 
7a  1 
8.1.4 
63.0 
72.9 

I  6ai 


8a  8  7a  0 

7a  2]  67. 0 

7a3  oao 

7a  5  77.2 


7a  7  7a  6 

7a  0  80.5 


6a  1  7a  3 

7a  0  74.8 

73.2  74.1 
67.  ll  66.7 
71.6'  74.0 
7a  9,  7a  9 

68.3  74.1 


77.7 
73.3 
7a  8 


7a  6,  7a  9 


7a  1 
7a  4 

72.6 

74.1 


72.6 
7a  4 
71.1 

78.9  .... 

7a  4  7a  1 

6a  9  67.2 

6a5  64.1 

64.0  6a  5 

cas  7a3 

74.9  72.1 

7a4  71.8 


77.8 
73.0 
71.6 
7a  1 
71.4 
67.7 
6a7 
6a7 
69.9 

7a  5 
7a8 


80.7 
77.8 
80.8 

81.0 

7a  3 
7a  6 

7a 

74.5 
74.7 
71.8 
71.3 
72.1 
71.8 

7a  9 
7a9 


62.4 
6a  0 
7a  9 
69.4 


80.0 
71.2 
69.9 

7a  8 

81.8 
82.0 


Hi.  4 
7a  2 
7a  6 

7a  0 

69.1 

7a  1 
7a  2 

7a  7 

74.9 


69.7   6a3 
77.2  7a  5 

7a  7,  7a  0 
7a  9  6a6 

69.9  7a  8  7a  8 
6a2  7a2  71.6 


71.4 
74.7 
77.6 
80.3 


74.2'  71.3 
74.5;  7a  0 

7a  8|  7a  4 
7a6  82.2 

I 

7a  8;  7a  2  7a  8 

68.6*  7a  4I 
7L5I  7a  11 

7a  2;  7a  0; 
7a  5  7a  6 

69.6   71.5; 
7a  5  75.8 

7a  0  7a  8 
7a  4  74.2; 

7a  5   79.1 


71.6 

7a  1 

71.7 
715 

7a  5 
6a3 

09.3 

08  7 

7a  7 


7a  7  7a  0  7a  2 

7a0  78.9  71.3 
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MeanjrelaHve  humidity  at  atatiana  of  the  Signal  Service,  ^o. — Continued. 


Lower  Lakes— Continued : 

Erie,  Pa 

Cleveland,  Ohio 

Toledo,  Ohio  

Detroit,  Mich 

Upper  Lakes: 

Alpena,  Mich  

Eflcanaba,  Mich 

Grand  Haven ,  Mich 

Marqnette,  Mich 

PortHaron,  Mich 

Chicago,  111 

MUwaukee,  Wis 

DalnthfHinn 

Upper  Misaiaaippi  Valley : 

Saint  Paul,  Minn 

LaCrosse,  Wis 

Davenport,  Iowa 

Dee  Moines,  Iowa 

DQbQ<rae,Iowa 

Keokiik,  Iowa 

Cairo,  111 

Sprin^eld,  Dl 

SaintLonia,  Mo 

MissonrlYanev: 

Leavenworth,  Kans 

Omalia,  Kebr 

Bennett.  Fort,  Dak 

Huron,  Dak 

Yankton,  Dak 

Extreme  Northwest: 

Moorhead,  Minn 

Saint  Vincent,  Minn 

Bismarck.  Dak 

Bnford,  Fort,  Dak 

Northern  Slope: 

Asslnabotne,  Fort,  Mont . . . 

Benton,  Fort,  Mont 

HelenaJMont 

Shaw,  Fort,  Mont 

Deadwood,Dak 

Cheyenne,  Wyo 

North  Platte,  Nobr 

Middle  Slope: 

Denver.  Colo. 

Pike's  Peak,  Colo 

Dodge  City,  Kans 

Elliott,  Fort,  Tex 

Southern  Slope  t 

Concho,  Fort,  Tex 

Davis,  Fort,  Tex 

Stockton,  Fort,  Tex 

Sontbem  Plateau: 

ElPaoo,  Tex 

Apache,  Fort,  Aria 

Grant,  Fort,  Aria 

Preaoott,  Aria 

Thomas,  Camp,  Aria 

Middle  Plateau: 

Salt  Lake  City,  Utah 

Northern  Plateau: 

Lewiston,  Idaho 

Dayton,  wash 

I^kane  FaJls,  Wash 

North  Pacific  Coa«t : 

OlympiiLWaah 

Portland.  Oreg 

Middle  Pacific  Coast: 

RedBlufl;Cal 

Sacramento,  Cal 

San  Francisco,  Cal 

Sonth  Pacific  Coast: 

Los  Angeles,  Cal 

San  Diego.  Cal 

Alaska  Stations: 

SaintMichael*s,  Ft,  Alaska 

Sitka,  Alaska 


P.  et.  P.  et. 
80.0  70.1 
80.6  78.0 
74.  Ol  TO.  1 
75.8  76L1 


75.6 
77.1 
80.8 
67.1 
83.5 
74.6 
70.6 
76.3 

70.6 
72.7 
60.3 
06.2 
60.0 
78.1 
70.4 
72.0 
78.8 

71.1 
68.7 
78.0 
64.2 
66.2 


02.2 
80.7 
7a  1 

64.0 
62.0 
78.6 
67.4 
76.0 
53.0 
72.6 

56.6 
70.1 
68.6 
54.8 

71.8 
56.0 
66.8 

53.4 
67.8 
53.5 
67.4 
67.8 

6&0 

71.1 
8L3 
8L6 

83.4 
8L6 

71.0 
77.7 
76.0 

61.5 
64.3 

06.1 
75.2 


75.5 
75.2 
80.6 
67.7 
83.4 
71.6 

7ai 

72.5 

72.3 
68.5 
68.0 
66.5 
63.0 
72.8 
76.1 
71.0 
70.4 

67.0 
67.4 
73.4 
67.0 
67.8 


P.  ei.  P  el 
74. 6,  71. 3 
74.21  66.3 

66.5  62.6 
73.3   64.2 

74.6  68.8 
73.0,  68.6 

77.7  65.3 
67.2!  66.6 
80.2  75.6 
60. 1|  6a  0 
75. 7|  70.3 
70.6,  6a" 


I 

P.  et.  P.  et  P.  et. 
60. 7  70. 5  72. 1 
67.2  07. 8  67.6 
6a2  68.5  65.2 
66.4   60.3   67.0 


I  62.2 
8:  57.0 
7;  61.7 

7  62.8 

II  67. 

8  64.6 
8;  65.0 
1  61.6 
6  71.5 


63.4'  6L0 
65.0  63.8 

78.3  68.2 

70.4  70.3 
6ao  66.0 


83.4  82.5 
88.4!  84.7 

70.5  7a  7 
7a  1   7a4 


6ao 

67.1 

7a  2 

67.8 
74.6 


67.2 
6a7 
63.0 
7a  8 
48.0 
60. 8'  64. 8 


sas 

79.2 
6a7 
54.5 

78.8 
SSL  4 
6a4 

52.2 
67.2 
50.4 
6a7 

6a7 

64.3 

oao 
7a  2 

79.0 

80.8 
77.6 

68.4 
74.0 
71.6 

66.1 
67.7 

06.5 
74.6 


49.8 
79.7 
57.5 
52.0 

6a6 
50.5 
5a6 

41.4 
6a  1 
47.8 
50.0 
50.4 

6L4 

6a8 
72.3 
77.1 

80.2 
74.5 

65.1 
70.6 
7a  7 


73.2 
77.0 
71.8 
00.8   62.6 


68.1 
66.0 
67.9 
62.5 
T6.9 

6a 

60.7 
6a6 

G3.6 
5a4 
67.0 

6a  2 
6a  1 

6a  1 

60.4 
66.3 
77.0 

64.7 

oas 

60.3 
71.2 
67.1 

65.7 

60.3 

0 


61.8 
50.7 
65.4 
61.1 


74.7 
71.8 
7a  2 
6a4 

7a  0 

74.7 

7a4 

72.3 

7L7 
63.2 
7a  0 
7a  6 
70.0 
74.0 
7a  8i 
7a  7j 

7a  i| 


7a  3 

71.4 
60.8 

7a  8 

70.8 

67.7 
7a  2 
69.9 

6ao 


7a  5 
7a  11 

74.8 

6a  1' 
7a  oi 

GO.  3; 

73. 41 

7a  7| 

72.6; 
66.21 
7a  7i 
72.7 
07.7, 
60.7, 

7a  2: 

67.0, 
7a  1 


P.  et  P.  et 
71.6,  72.7 
tiO.8:  09.6 
6a6;  7a  2 
7a  1!  71.6 

7a  0  7a  6 

77.6  7a  2 

7a  11  7a  » 

78.2  72.4 

7a  4I  7a  3 

I1.3,  GO.G 

7a  0  7a  5; 

77.  ll  7a  6 


P.et 

74.8 
68.7 
7a  5 
7a  1 


P.et 
74.0 
72.0 

ea7 

71.3 


7a  7  8L0 
74.8  7a  4 


7a  4 
6a  5 
7a  0 


7a  1 

71.3 

4 


F.  et  P.  et, 

7a  6  74.1 
80.2  71.9 
7a  5  6a  0 
7a  6  71.0 

I 
80. 7,  75. 2 
77.5  74.1 


72.4   72.0 
7a  31  72.3 

71. 2  7a  4I 

72.3  eae 

69.8  7a  3 


72.5  72.4 
73  6'  74. 6 
7a  6  7a  6 


81.0 

7a  3 

84.5 

74.8 

80. 

77.0 


7a  7 
74.9 

oai 

77.1 


68.7  7L 

7a  0  7a 

68.9  64. 
7a  5  74. 
71. 3:  71. 


5a  8 
60.3 
5a  7 


5ao 

60.5 

58.2 

5a  6  58.4 
77.9  7a  5'  71.4 
57.4  6a  51  59.1 

6a  2  6a  5  7a  8 


64.3 
82.8 
57.1 
50.3 


sail 
8a  1: 
6ao 

59.5 


55.0 
80.9 
69.8 
6a9 


57.61  68.9 
44.2  44.4' 


50.7 


30.8  20.4 


5L0 


32.5  29.7 


4ao 

41.9 

54.8 

61.4 
66.8 
69.2 

7a  7 
71.1 


6a3 
7a  6 


7a  8  7a  2 

7a  0  74. 1 


0a2   93.6 
71.8  67.1 


50.0 


72.6 
7a] 
69.3 

6ao 

51.9 
4a  8 
54.0 
50.7 
69.1 
47.7 
67.7 

46.9 
69.6 
63.3 
59.5 


68.9 
7a  1 
6a5 
71.2 

65.0 
7a  8 
60.0 
69.6 
67.4 

7L2 
77.5 
67.8 
62.0 


60.9  57.1 
4a  8  5a  8 
44.71  54.3 
50.5  59.9 
64. 6|  62.6 
50.3  4a  6 
6a  8,  63. 5 


I 


4a  ll 

74.4, 
60. 0! 
6a6 


64.6  60.7;  60.9 


53.2  5a  7 


6L  0'  6a  9,  60. 5|  64. 2 


l:  I 


4a  1 


4a  2 
8a  3 

4a  1 

6a8 
5a  8 

61.6 

7a  7 
6a7 

5ao 
6a] 

74.7 

71.2 
7a  6 

90.0 

Tai 


3a  4;  42.0  5L2 
44.0,  54.5  6a6 
30. 8  4a  4  56. 1 
8a5,  53.1.  5a7 
3a 3  40.8  61.0 


36.7   31.6 

68.2  44.1 
6a7  50.6 
5a  0  4a  8 

69.0,  6a  8 
65. 5'  6a  5 

45.6  34.7 
62.9  57.2 
7a  3'  7a  5 

712:  7a  8 

7a  1!  7a  0 


83. 5  83. 6  8a  7 
80.8 


7a  9  7a  0 


86.8 
4a2 

4a4 
4a2 

6a6 
6a6 

3a  4 
5a6 

83.1 

7a  0 

77.1 


4a  7 
7a  0 

61.2 
60.6 

68.7 
62.6 
7a  1 

64.3 
5a9 
4a  7 
47.3 
4a  6 

3a  6 

56.2 
57.0 
60.4 

7a  1 
7a  8 

4a  2 

60.1 

7a  8 

6a 
7a  1 

87.4 
80.7 


7a  6 

60.1 

72.1 
71.9 

7a  0 
7a  0 

77.0 
71.2 
7a  3 

7a  6 

69.  t« 
65.4 
68.9 
68.  U 

74.6 
7a  6 
7a  2 
71.6 

60.4 
60.6 
64.0 
62.8 
64.2 
51.2 
6a8 

50.6 
81.5 
67.3 
69.6 

7a  2 
61.1 
69.7 

54.9 

5ao 

44.2 
6L5 
4a8 

54.1 

7a  4 
71.2 
7a  0 

8a2 

82.8 

59.7 
7L6 
7a  7 

6ao 

71.9 

89.0 
7a  7 


7a  9  7a  0 

71.0]  7a  5 
68.  l{  68.4 
67.81  69.6 
6a  9  66.8 


72.1 
7a  2 
67.2 
7a  3 


7a  0 
74.6 
72.1 
77.6 


7a  6 
68.8 
7a  7 
71.4 
7a  4 
7a  0 

7a  8 
67.3 
67.4 
6a  U 
65.7 
71.4 
7a  9 
6a6 
7a  5 


6a 6,  74.4  6a 0 

6a  7:  71. 1  60.  3 

7a  2  77. 3  faO.  5 

6a  0  67. 0  7a  I 

6a  2I  7a  7  6a  7 


77.9 
80.0 
80.4 

77.7 

61.2 
5a  6 
6a8 
59.0 

6a9 
4a  9 

62.5 

4ao 
7a  0 
6a8 

61.3 

7a8 
6a2 
6a4 

5a  4 
5a9 
4a  7 

64.3 


83.3 

8a8 
7a  8 
7a  8 


7a  1 

80.5 
72.9 

7a  3 


60.5'  60.0 


62.5 
71.0 
61.8 
74.5 
69.6 
72.3 

58.8 
81.7 
69.0 

oao 


6a7 

oao 

60.2 
61.2 
5a  2 
67.9 

5a  0 

7a  6 

64.8 
60.6 


7a  3  67.1 

57.0  54.5 

63.1  6a  2 


5a  0 

67.7 

sai 
6a8 

59.4;  67.9 

51. 9  5a  4 

7a  6  77. 5 
81. 5|  83.2 
80.  2  80. 3 

85. 11  84. 1 
82.8'  81.8 

69.7  7a6 
7a  71  80.7 
7a  7  77.8 

63. 2  65. 3 

69.8  68.8 

9a  6  9a  5 
7a0  74.3 


4a5 
5a5 

45.2 
63.1 

5ai 

47.3 

61.9 
67.1 
68.4 

77.5 
74.0 

57.5 
68.6 
77.5 

68. 6 
72.4 

90.6 
7a  3 
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REPORT  OP  THE  CHIEF  SIGNAL  OFFICER. 


APPE  N  DIX    39-     , 

Average  dmo-paini  {in  degrees  Fahrenheii)  at  stations  of  the  Signal  Service,  United  States 
Army,  for  each  month  and  the  year.  (  Computed  from  January ,  1882,  to  and  including  De- 
eember,  1884.) 

I  The  dsQ;  meaiu  are  obtaiiied  by  dividing  the  som  of  7  ».  in.,  3  and  11  p.  m,  (Washington  time)  obfier- 
'vatkms  oy  8 ;  the  month^,  by  dividing  the  Bam  of  the  daily  by  the  number  of  days  in  the  mouth.  ] 


BtationB. 


Vefw  England  I 

BaaTOort,  He 

Portland.  Me 

Mount  Waahington,  K.  H . . 

Boston.  Maaa 

Blochlshuid,  B.I 

New  Haven,  Conn 

New  London,  Conn 

Middle  AtUntio  States  : 

Albany,  N.Y 

New  York  City 

PhiUdelphia,  l»a 

Atlantic  City,  N.  J 

Bamegat  City,  N.  J 

Cape  May,  N.J 

Sandy  Hook,  N.J 

Delaware  Breakwater,  Del 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Ya 

Chlncoteague,  Ya 

Lynchburg,  Ya 

Norfolk,  Ya 

South  Atlantic  States : 

Charlotte,  N.C 

HatteTa8,N.  C 

Kitty  Hawk,  N.  C 

Macon.  FortN.C 

Smlthville,  N.  C 

Wilmington,  N.  C 

Charleaton,  S.  C 

Augusta,  Gra 

Savannah,  Ga 

Jaokaonville,  Fla 

Florida  Peninsula : 

Cedar  Keys^Fhi 

Key  West  Fla 

Baatem  Gulf  States : 

Atlanta,  Ga 

Fensaoola.  Fl» 

MobUe,ila 

Montgomery,  Ala 

Yioksburg,  Miss 

New  Orleans,  La 

Weatom  Gulf  States : 

Shreveport,  La 

Little  Bock,  Ark 

Galveston,  Tex 

Ihdianola,  Tex 

Faleatine,  Tex 

Sfo  Grande  Yalley ; 

Brownsville,  Tex 

Ohio  Yalley  and  Tennessee : 

Ohattanooga,  Tenn 

KnoxvUle,  Tenn 

Memphis,  Tenn 

Naahville,  Tenn 

Louisville,  Ky 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Columbus,  Ohio 

Pittoburg,  Pa 

Lower  Lakes : 

Buflklo,  N.  Y 

Oswego,  N.  Y 

Krie,Kk 


11.2 
14.8 
-0.4 
17.8 
23.9 
16.8 
19.5 

14.5 
21.8 
23.5 
23.9 
25.2 
27.8 
23.0 
28.  G 
24.0 
24.9 
32.8 
20.8 
25.1 
82.5 

32.7 
40.1 
35.5 
89.3 
40.6 
39.5 
44.4 
3&8 
42.9 
49.5 

51.4 
643 

34.2 
45.8 
44.4 
39.9 
38.6 
46.4 

36.1 
32.0 
47.2 
46.1 
31.4 

50.4 

32.3 
30.9 
81.8 
31.0 
25.4 
18.2 
25.4 
19.1 
22.9 

17.4 
14.3 
18.4 


16.0 
19.3 
6 

22.7 
27.6 
22.3 
25.7 

21.0 
27.6 
30.5 
80.5 
31.2 
38.3 
20.1 
34.0 
30.2 
31.6 
39.0 
35.1 
32.2 
39.0 

39.6 
45.0 
41.1 
45.5 


45.3 

50. 

44.7 

47.6 

53.0 

55.4 
65.4 

40.1 

52.1 

49.8 

45. 

45.0 

51.8 

43.7 
40.6 
53.4 
53.6 
39.8 

57.2 

39.2 
37.7 
39.8 
38.7 
33.5 
28.0 
34.4 
28.8 
39.4 

22.4 
21.1 
25.5 


19.2 
21.1 
5.5 
24.1 
27.7 
23.0 
26.7 

21.2 
27.9 
31.0 
30.9 
30.1 
84.0 
20.9 
33.7 
30.0 
80.9 
37.0 
84.3 
30.7 
37.0 

37.6 
43.4 

sao 

44.4 


46.8  45.5 


43.7 
49.5 
43.9 
4&2 
52.2 

56.9 
64.0 

40.1 

63.0 

51.4 

45. 

46.3 

53.3 

46.7 
42.  5 
58.0 
50.5 
47.4 


38.8 
36l3 
39.8 
3&4 
33.3 
28.6 
33.5 
28.2 
29.0 

22.5 
22.8 
26.7 


20.6 
31.4 
18.0 
83.5 
36.2 
32.7 
35.2 

31.7 
35.8 
40.6 
39.3 
37.9 
41.6 
3a3 
40.8 

sao 

39.4 
44.5 
41.4 
41.4 
44.6 

45.3 
49.5 
46.4 
61.8 
63.3 
60.7 
66.2 
51.2 
54.5 
59.4 

62. 1 
67.0 

47.3 
59.8 
58.0 
53.0 
54.  2 
59.8 

54.1 
51.8 
62.4 
63.7 
54.4 

65.7 

47.2 
44.2 
48.8 
46.8 
4L6 
3&1 
41.6 
37.1 
36.6 


37.2 
40.1 
28.2 
43.0 
45.8 
43.2 
44.3 


41.9  6&6 


46.9 
53.1 
48.8 
48.5 
50.7 
47.7 
50.6 
4a  2 
50.0 
53.5 
52.3 
51.0 
64.3 

52.9 

6a  8 

65. 

60.7 

61.1 

5a  9 

62.9 

57.0 

60.7 

G3.5 

64.6 
69.0 

63.5 
63.6 
62.2 
.57.3 
00.1, 
64.0 


47.7 
53.4 
40.4 
56.9 
57.7 
66.2 
57.2 


57.9 
68.2 
60.5 
59.9 
61.5 
69.8 
51.7 
60.2 
61.5 
64.2 
64.2 
61.0 
64.4 

62.2 
6a4 
65.8 
69.0 
6a7 
66.9 
70.3 
66.8 
6a7 
70.5 

71.2 
73.0 

63.6 

71.6 

70. 

67.4 

69.1 

70.9 


01.1  69.1 

6a  4  69.  0 

oa  9'  73. 1 

6a  2  73.8 

61.6  69.1 


70.2 

63.9 
52.1 
56.1 
53.8 
63.0 
46.8 
49.6 
4a  5 
47.1 


31.6  41.0 
8L4  41.5 
84.2  43.6 


74.1 


63.1 
68.4 

4a 

69.3 
62.6 
60.2 
61.4 

5a6 
61.6 
a5.3 
04.9 
64.7 
6a6 
63.2 
65.6 
02.8 
68.8 
67.8 
67.8 
62.6 
68.6 

64.4 

71.6 
69.7 
72.4 
72.5 
71.4 
74.1 
6a  9 
71. 4i 
73. 2i 

7a  4 
7a  8 


6a4 
57.8 
4a  8 
68.2 
62.2 
59.2 
61.0 


4a  0 
61. 
37.0 
53.4 

6ai 

64.9 
66.9 


8a4 
40.8 
27.0 
4a  3 
4a  1 

4a  7 

47.3 


57.5   52.8 

60.4  sao 

64.3   69.0 


29. 

30.3 

14.0 

81.1 

37.6 

3a 

8a8 


64.9 

61.2 

64.8 

61.3 

0&.7 

61.7 

6ao 

59.0 

oao 

62.4 

62.4 

57.6 

63.1 

60.0 

68.4 

64.7 

67.4 

63.6 

61.9 

57.5 

68.0 

64.0 

63. 

71.3 

69.6 

71.9 

71.6 

70.6 

72.  B 

6a2 

70.8 

7^2 

73.1 
74.1 


65.3  65.1 
72.9  7: 
71.8  70.6 
69.3  68.8 
71. 2|  69.1 
7a  4   71.  3 

7a  8  08.6 
71.  5'  08.  5 
75.0,  7a  8 
75.4;  74.0 
71.  5   07.  5 

74.8   72.8 


64. 8  66. 3|  66. 3 
m.O   64.9,  63.6 
'  6a7 
65.4 
64.  8|  6a  6 

60.9  sas 

61.7  60.2 
58.5  67.8 
59.0  5a  3 


67.5  6a  I' 

6a4   67.; 

64.3 

6a  7 

61.8 

6a6 

68.8 


54.3 
65.2 
5a4 


58.0 

5ao 
5a  0 


57.5 
57.7 
6a6 


40.6  29.3 

46.4  34.1 
4a  6i  34.8 
61. 6  37. 2 
51.8  38.1 
62.8  3a  6 
4a  2  35.8 

53.5  3a  9 
4a]!  34.0 
4a  9,  3a  3 

5a  61  4a  2 
6a  oi  4a  5 
sao  3a 8 

SaS  41.7 


60.2 

oai 
6a8 
6a3 

67.8 
66.6 
69.8 

en.  7 

67.4 
60.6 

7a  2 
7a  9 

59.8 
6a6 
67.0 
03.0 
65.0, 
68.3 

6a  2 
64.31 

7a  7 
71.7! 
6a5 


5a2 

61.3 

5a7 

61.3 
60.1 

5a  2 
6a  1 


37.4 

4a  3 

44.7 
47.5 
4a  5 
44.2 
4a  2 


57. 5  42. 7 
60. 9  4a  9 

65. 6  63. 5 

Oae  55.6 

71.8;  67.7 

54.9  37.9 

6a  4  47.8 

62.6  4a  1 

67.3  43.7 

60.4  45. 
64.8  50.4 

6a  4  4a  0 

59.  5'  44. 7 

67.7,  55.4 

68.8  57.1 

5a3  4a  0 


lao 

21.6 
7.9 
23.1 
29.8 
2a  9 
24.9 

20.9 
2a  5 
27.9 
29.6 
3a  4 

3ao 

2a3 

3a  0 

27.3 

2a] 
3a  4 

82.9 
27.7 


3a  5 
3a7 
22.5 
38.0 
43.1 
38.8 
41.2 

37.3 
41.9 
45.2 
4a  3 
4a  3 
47.3 

4a  8 

47.4 
43.7 
44.8 
60.5 
4a  7 
—  .,  44.6 
36.0  50.5 

32.9  4a  5 
42.7,  5a  7 

3a  3i  sas 

41.2,  5a  1 

41.7   5a  3 

aao!  64.7 
6a  0 

53.8 

5a7 

61.1 

02.7 
08. 1 

4a  7 
5a8 
sao 

54.3 


7a  7 

6a7 
5a  4 

61.9 
61.0 

sa  1 


56.1 
54.4 
57.6 
55.5 

sao, 

54. 5J  47. 4' 
67.0  50.5! 
54.6  47.2 
54.81  47.21 

6a  6  43.8 
5a  1   41.7, 

saoi  4a  5{ 


4a  2 
3a  6 
4a7 

50.7 
53.4 

oa3 

34.3 

4a  9 
4a  8 
4a  9 

41.4,  53.5 
48.0  60.1 

3a  9,  54.8 

3a  8!  sa2 

51.6   62.9 

50.9  oa  6 

3a  5   54. 1 


50.9  54.7.  65.2 


3a  3 
37.1 
4a  7 
40.7 
3a  1 
33.6 
37.4 
32.6 
34.0 

32.5 
8a2 
33.9 


3a  0 
31.1 
34.8 
33.6 
29.8 
•i4. 5 
2a  5 
2a  0 
2a  1 


50.0 
47.9 
51.4 
4a  8 

4a5 

4L7 
4a  2 
41.2 
4a  8 


24.2!  3a  2 

21. 7|  37.3 

2a  4  4a  a 
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Average  dew-point  {in  degrees  Fahrenheii)  at  Btations  of  the  Signal  Servicef  United  States 

Army,  ^o. — Continued. 


StationB. 


Lower  Lakea^Continued : 

Cleveland,  Ohio 17. 

Toledo.  Ohio !  17.2 

Detroit,  Mich 

Upper  Lakes : 

Alpena,  Mich 

Eacanaba,  Mich 

Grand  Haven.  Mich 

Marqaette,  Mich 

Port  Huron,  Mich 

Chicago,  111 

Milwaukee,  Wla 

Dulnth.  Minn . 


18.1 
0.8 

e.6 

18.1 
6.2 
14.7 
14, 

n.9 

L8 

4.2 
LaCroa8c,Wifl ,    5.7 


Upper  Miaaisaippi  Valley : 
Saint  Paul,  Minn  — i 


Davenport,  Iowa 

DeaMoinea,  Iowa 

Duhnquetlowa 

Keokuk,  Iowa 

Cairo.  lil 

Sprinefleld,  Dl 

Saint  Louis,  Mo 

Miaaourl  Valley : 

Leavenworth,  Kans 

Omaha,  Nebr 

Bennettf ort,  Dak 

Huron,  Dak 

Yankton.  Dak 

Extreme  Not  thwest : 

Moorbead,  Minn 

Saint  Vincent,  Minn 

Bismarck,  Dak 

Buford,  Fort,  Dak 

Xorthem  Slope : 

Asainabome,  Fort,  Mont... 

Benton,  Fort,  Mont 

Helena^  Mont 

Shaw,  Fort,  Mont 

Deadwood,  Dak 

Cheyenne,  Wyo 

Korth  Platte,  Nebr 

Middle  Slope: 

Denver,  Colo 

Pike'a  Peak,  Colo 

Dodge  City,  Kans 

Elliott,  Fort,  Tex 

Southern  Slope : 

Concho,  Fort,  Tex 

Davis,  Fort,  Tex 

Stockton,  Fort.  Tex 

Southern  Plateau : 

El  Paso,  Tex 

Apache,  Fort,  Ariz 

Grant,  Fort,  Aris 

Preaoott,  Ariz 

Thomas,  Camp,  Ariz 

Middle  Plateau: 

Salt  Lake  City,  Utah 

Northern  Plateau : 

Lewiaton.  Idaho 

Dayton,'Wash 

Spokane  Falls,  Waah 

North  Pacific  Coast : 

01ympia,Waeh 

Portland,  Oreg 

Middle  Pacific  Coast : 

RedBlnfi!;Cal 

Sacramento,  Cal 

San  Ftanciaco,  Cal 

South  Pacific  Coast: 

Los  Angeles,  Cal 

San  Diego,  Cal 

Alaska  Stanons : 

SaintMichaers,Fort,  Alaska 


25.1 
24.51 

25.4! 

18.  J 
9.8; 

22.9 
8.4! 
20.9 
2L3 
19.8 
7.8 


25.5 
25.2 
27.3 

15.9 
14.8 
25.2 
13.0 
22.9 
25.1 
24.3 
15.8 


10.2  18.7 
14.01  2L0 
19. 1  24. 8 
15.81  24.8 
14. 1  22. 0 
22. 0  2a  5 
85. 8!  37.  3 
25.  ?!  29.  5 
30.0  35.0 

23. 3!  29. 6 
15. 9|  25.5 
9.1  21.5 
6.6  19.1 
12.4   21.5 


-1.1 
-4.9 

4.1 
L5 


11.5 
6.«« 
14.7 
15.1 


2.0   16.1 
7.9   21.9 


10.7 
7.9 

13.3 
9.2 

14.1 

14.1 
-1.2 
18.8 
19.6 


21.7 
17.5 
23.1 
14.3 
24.6 

21.4 
3.5 


32.4 
33.6 
33.5; 
I 
26.11 
26.3 

32.0  41.8;  54.9 
25.5 
31.8 
84.4 
32.6 
27.8 


42.9  65.6 

44.2  5&0 

43.3  57.3 

36.2  50.5 

{35.5  60.6 


32.5 
40.7 
42.7 
40.1 
35.1 


32.4 
82.1 
87.2 
87.1 
83.1 
39.0 
46.4 
39.6 
45.3 

39.4 
37.6 
33.0 
33.6 
34.6 

30.2 
27. 5 
80.1 
29.7 

27.4 
27.7 
29.4 
25.6 
30.0 
21.9 
34.2 

26.9 
7.0 


45.3 
54.3 
55.5 
53.4 
4a6 


26.5   34.1 
27.3,  33.6 


89. 21  44. 01  44. 3 
29. 2'  32. 0;  29.  9 
35.  2!  39.  i   38.  0 


29.4:  18.2 
27.8  32.0 
29.4  29.2 
24.4'  28.0 
35.4   37.7, 


24. 

27.4 

24.0 

24.8 

31.3 


24.3  29.7 


13.3 

17.8  ,12.6  36.5 

17.9  32.8!  85.3 
1&8   30.8  86.0: 


41.6 
39.7 
4a  2 

45.2 
42.3 
4&0 
54.0 
47.8 
54.1 

47.2 
46,9 
42.7 
42.5 
43. 

38.4 
38.0 
38.3 
38.5 

36.2 
38.1 
35.8 
34.0 
38.3 
31.4 
44.1 

36.7 
16.4 
45.6 
45.1 

55.0 
39.2 
52.8 

:ji.  4 
32.7 
29.0 
29.3 
37.0 

33.0 

42.3 
41.5 
41.5 


67.6 
59.1 
68.6 

53.4 
54.8 
58.-4 
50.6 
57.1 
58.6 


57.4 
69.3 
88.6 

649 
66.4 
59.0 
63.0 
67.8 
69.1 


56.9  68.6 
52.9  55.6 


29.3  37.4   41.4'  44.7 
28. 9<  38.  ll  40. 2  44w  0 

33.9,  40.6   42.3   45.4 
37. 9'  44. 0  44. 8   50. 4 

39. 2  45. 1'  45. 4l  48. 5 

I  I 

39. 2,  46.  0!  47.  0   nO.  8 
41. 8   47. 9   48.  4   52,  2 

10.0,  14.0,  17.0'  32.6 
26. 3|  28.1    31.8   38.4 


56.6 
56.0 
59.8 
5a  9 
56.8 
61. 5, 
66.9 
61.3 
66.2 

6L2 
60.2 
56.  C 
66.7 
58.2 

52.5 

52.) 
54.  S 
51.8 

45.5 
4a  3 
45.9 
4,3.8 
49.4 
42.4 
57.5 

46.6 
25.3 
59.7 

5ao 

I 

64.3 
50.6 
62.2 

I 

43.7 
39.  7| 
3a  4' 
3a2 
43.1 

89.2 

48. 
47.8 

43.1 

4a  4 

50.2 

49.  V 
54.5 

61.4, 

55.81 
56.  G 

41.2 
43.5; 


58.71 
5a  0 
61.2 
61. 1| 
58.41 
63.1 
68.6 
61. 7, 

66.5: 

63.7 
63.1, 
57.  7| 

58.4; 
60.2 

66.  Oi 
54.4; 
.54.  0| 
52.1 

45. 1 
46. 9 
47.3 
41.2 
51  4 
39.0 
59. 

47.3 
29.1 
61.0 
60.1 

62.0 
55.2 
64.2 

54.9 
51.5 
50.^ 
61.4 
54.7 

40.7 

47.1 
46.3 
46.5 

49.0 
52.4 

4a  9 

55.4 
52.4 

58.1 
59.7 

4a8 

47.2 


52.6  43.7 
5i.  2i  45. 1 
54.0  44.8 


49.11  39.0 
49.8  89.1 
53.41  44.1 
47.8  36.7 

52.6  42.7 
54. 0  45. 6i  82. 3 
63. 2i  4a  8,  30. 0 

48.7  38.0   24.0 


3L6 
82.0 
33.2 


2a4 
25.7 
32.6 
24.8 
81.6 


68.8 
5a8 
60.1 
59.6 
68.1 
61.31 
65.8 
59.81 
65.2 

61.7; 
62. 0 
56.1 
68.0' 
60. 1| 

64.9 
56. 0' 
54.8 
61.7, 

45. 71 
47.6 
44.6 
43.11 
50.0! 
40.5 
57.0 


50. 7,  39. 7 

53.1  41.6 

64.2  45.  .0, 

52.5  43.5 

52.2  42.51 
54.  9;  4a  6 

61.3  54.71 
5,1.  8  47.  2! 
58. 9,  62. 7 

1  I 
54.  iT  46.  5; 
64.  9'  43.  9 
44.7;  34.9 

47.4  86.5 
50.0;  39.3; 

45.  7,  34.  8 
45. 4  34. 1| 
45.0'  34.0; 
40.  3'  32. 4 

3a  5;  27.  9, 

39.6  29.2 
3a  5  30.0 
3a  0  27.8 
40..'>;  32.  <0 
27.71  23.8 
4a  5  3a  2 


24.2 
27.5 
3L2 
2a  4 
27.3 
82.9 
8a  9 
3a2 
8a  3 


29.5 
2L3 
2L6, 
24.  9: 


24.2 
23.3 
24. 

ia4 

15.0 
24.0 
14.4 
22.0 
21.1 

lao 
as 

a  6 
ia2 
ia8 

14.6 

13. 

20.6 


3a9 

89.6 
89.0 

32.8 
31.0 

sas 

29.7 
37.4 
8a  7 

sao 

80.3 


35.0 
39.0 
37.4 
86.4 
41.1 


8  49.0 
22.9  41.6 
2a2  4a8 

22.6  41.4 
15. 0  3a  7 
10.0  32.7 
5.2  32.0 
9.8  35.0 


ia5l    2.0  28.8 

ia3— Ll  2a 8 

21. 7i    4.4  29.7 

ia9     a  3  27.9 


las; 

17.7, 
22.8 

las 

23.5 

ia2 
2a  9 


5.1   25.7 

ai  2ao 

12.4  2a  0 

7.8  2a  1 

14.1  3L6 

n.3  28.6 

ia9  35.8 


46.  6  3a  8,  30. 6 

2a  5  23.0,  ia4 

60.  2  51. 2   42. 4 

68.4  52.0   4a  0 


62.2 
54.1 
6L9 

56.8 
55.1; 

64.8 
62. 0' 

5a 


20.  3i 

ai 

27.1 
29. 9, 


I ,.  J , 


60.11  5a  Ij  4a  2; 
51.5'  44. 7|  35.3; 
5a  4   5L7I  40.01 


sl«.rJ: 


ia3  2a  8 

ao  12.6 

las  3a6 

2Lij  sas 

3a  6!  4a  7 
2a  0  8a  6 

3L4  47.1 


50.  5,  41. 51  34. 5 
43. 6  34. 41  27. 1 

4a  9  3a  3  3a  3 

38.6,  31.0,  21.  C 

4a  1,  3a  2  3a  1 


J  .-J 


45.2'  87.2   3L8 


47. 4 1 
45.6' 
46. 7| 

61.41 
62.5 

47.6 

55.  5, 
5a  7 

5a  9 
61.7 

47.9 
4a  3 


4a  1!  38. 7 
4L1    37.7 

41.6  sao 


22.3 

8a2 
33.4 
31.1 


4a  8'  44.2   40.2 
.  4a  8  45.4   40.2 

44.61 
5a  6 
5a  4 

6a2 


43.2 

4a  8 

50.7 


27.4 
26.4 
2a4 
24.2 


37.2 
35.0 
34.0 
3L0 


32. 4  4a  2 


21.3 


29.1 


2a6  36.0 

24.1    3a6 
2a  9  34. 6 

33. 9'  4L  8 
84.1   4a  4 


40.6  sao  4a s 

4a  8  4a  71  47. 2 
47.6  44.4'  47.5 


3a  6 
45.  2 


4a  5   43.6 
51.3   4a  8 

26.71  14.6 
37.2'  31.7 


41.  3|  4a  6 
43.9   50.6 


a7|  26.2 
27.8   3a2 
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APPENDIX    40. 

Date$  of  the  first  Ughifroat  at  atations  of  the  Signal  Service,  United  States  Army,  ea$t  of  the 
Booky  Mountains  for  the  winter  of  1884-'85. 


New  England: 

Eastport,  Me 

Portluid^e 

Mount     washing- 
ton,  N.H 

Boston.  Mass 

Block  Island,  B.  I. 

New  Haven,  Conn . 

New  London.  Conn . 
Middle  Atiantic  States : 

Albany,  N.Y 

New  York  City.... 

Philadelphia,  Pa... 

Atlantic  City,  N.J. 

BarneizatCi^.N.J. 

Capo  May,  N.  J.... 

Sandy  Hook«N.  J  . 

Delaware     Break- 
water, Del 

Baltimore,  Md.^... 
•   Washington  City.. 

Cape  Henry,  Va  . . . 

Chincoteagne,  Va.. 

Lynchbars,  va 

Norfolk,  Va 

Sontb  Atlantic  SUtes: 

Charlotte,  N.  C 

Hatteras.  N.C 

Kitty  Hawk,  N.C.. 

Macon,  Fort,  N.C 

Smitbville,N.C.... 

Wilmington,  N.C. 

Charleston.  S.  C  ... 

Angasta,  6a 

Savannah.  Ga 

JacksoDville.  Fla. . . 
Florida  Peninsola ; 

Cedar  E.eya,F!a.... 

Key  West^Fla 

Sanford.  Fla 

Eastern  Onlf  States: 

Atlanta,  6a 

PensnoolA.Fla 

Mobile,  Aia 

Montgomery,  Ala.. 

Vioksbarg,  Miss... 

Now  Orleans,  La... 
Western  6ulf  States: 

Shrevepoct,  La 

Fort  Smith,  Ark . . 

Little  Bock,  Ark  . 

6alveston,  Tex... 

Indiandla,  Tex — 

Palestine.  Tex 

Bio  Grande  Valley: 

Brownsville,  Tex  . 

Bio  6rande  City, 

Tex 

Ohio  Valley  and  Ten- 
nessee: 

Chattanooga,  Tenn 

Knoxville./renn  .., 

Memphia,  Tenn . . . 

Nashville,  Tenn  .. 

Louisville,  Ky 

Oreencastie,  ind . . . 

Indianapolis.  Ind . , 

Cincinnati,  Ohio... 

Colnmbas,  Ohio — 

Pittsburg,  Pa 


0    # 

0     / 

4464 

66  69 

48  80 

70  16 

44  16 

71  18 

42  21 

71    4 

41  10 

7186 

41  18 

72  66 

4121 

72    6 

42  89 

78  46 

40  48 

74    0 

89  67 

75    9 

89  22 

74  26 

39  46 

74    6 

88  66 

74  68 

40  28 

74    0 

38  48 

76  10 

39  18 

76  37 

88  64 

77    2 

36  66 

76    0 

87  65 

76  23 

87  25 

70    9 

86  61 

76  17 

86  18 

80  61 

36  lb 

75  40 

36    0 

75  42 

34  42 

76  40 

83  66 

78    1 

84  14 

77  67 

82  47 

70  66 

83  28 

81  54 

82    6 

81    6 

80  20 

8139 

29    8 

83    2 

24  84 

8149 

28  48 

8123 

33  46 

84  23 

80  26 

87  18 

80  41 

88    2 

82  28 

86  18 

82  22 

90  63 

29  68 

90    4 

82  80 

93  40 

86  22 

94  24 

84  46 

92    6 

29  18 

94  47 

28  82 

96  31 

8146 

96  40 

26  63 

97  26 

26  28 

98  48 

86    4 

86  16 

85  66 

83  58 

86    9 

90    3 

86  10 

88  47 

88  15 

85  45 

89  40 

66  53 

39  46 

86  10 

39    6 

84  30 

39  58 

8:)    0 

40  82 

80    2 

Oct. 

16 

Oct, 

16 

July 

29 

Oct. 

10 

Nov. 

10 

Oct. 

24 

Oct. 

10 

Oct. 

9 

(») 

Nov. 

10 

Oct. 

26 

Oct. 

26 

Oct 

10 

Oct. 

15 

Oct. 

16 

Nov. 

21 

Oct. 

10 

Jan. 

11 

«  <•> 

Oct.  16 
Oct.  25 

Oct.  16 
Jan.  2 
Nov.  1 
Dec  10 
Jan.  22 
Oct.  23 
Oct.  25 
Oct.  16 
Oct.  25 
Nov.  25 

Dec.  20 

Dec.  3 


Oct. 

24 

Nov. 

21 

Nov. 

8 

Oct 

17 

Oct 

24 

Nov. 

7 

Nov. 

6 

Oct 

24 

Oct 

24 

Nov. 

8 

Jan. 

26 

Nov. 

7 

Jan.  18 


Oct  23 

Oct  23 

Oct.  23 

Oct  16 

Oct  10 

Oct.  24 

Oct  15 

Nov.  a 

Oct.  15 

Oct  10 


Stations. 

Lati- 
tnde. 

"tSe 

Date. 

Lower  Lakes : 

0    / 

0     # 

BnfTalo.N.Y 

42  63 

78  63 

Sept.  19 

Oswego,  N.Y 

43  29 

76  35 

Sept  19 

Bochester,  N.Y... 

43    8 

77  42 

Sept  10 
Oct.     7 

Erie,  Pa 

42    7 

80    6 

Cleveland,  Ohio.... 

41  30 

81  42 

Oct    15 

Sandasky,  Ohio.... 

4125 

82  40 

Oct.    10 

Toledo,  Ohio 

41  40 

83  34 

Oct.     9 

Detroit  Mich 

42  20 

83    8 

Oct     9 

Upper  Lakes: 

Alpena,  Mich 

45    5 

83  80 

Aug.    9 

Escanaba.Mich.... 

45  48 

87    5 

Aug.    7 

Grand  Haven,  Mich. 

43    6 

86  18 

Sept  21 

Mackinaw    City, 

Mich 

45  47 

84  39 

Oct    14 

Manjuette,  Mich... 
Port  Haron,  Mich.. 

46  34 

87  24 

Sept  1*9 

43    0 

82  26 

Aotf.  24 

Chicago.  Ill 

41  62 

87  38 

Nov.    6 

Milwaukee,  Wis... 

43    2 

87  54 

Nov.    2 

Duluth,Minn 

46  48 

92    6 

Nov.    3 

Unper  Mississippi  Val- 
^iaint  Paul  Minn... 

44  58 

93    3 

Oct.     9 

La  Crosse,  Wis 

43  40 

91  15 

Oct    14 

Davenport.  Iowa . . . 

41  30 

90  38 

Oct     9 

Des  Moines,  Iowa.. 

41  35 

93  37 

Oct     9 

Dubuque.  Iowa 

Keokuk,  Iowa 

Cairo,  111 

42  30 

90  44 

Oct.     9 

40  22 

91  26 

Oct.     0 

37    0 

89  10 

Nov.    5 

Springfield,  111 

SaintLoui8,Mo.... 

39  48 

80  39 

Oct    10 

38  38 

00  12 

Oct.    22 

Missouri  Valley: 

Leaveuworth,Kans. 

39  19 

94  57 

Oct.     9 

Omaha.  Nebr 

41  16 

95  56 

Oct    22 

Bennett,  Fort,  Dak. 
Huron,  Dak 

44  43 

100  39 

Sept.  27 

44  21 

98    9 

Sept  U 

Yankton,  Dak 

42  54 

97  28 

Oct.     8 

Extreme  Northwest: 

Moorhead, Minn  ... 

40  52 

06  44 

Sept  20 

Saint  VincentMinn 

48  an 

97  14 

Aug.  23 

Bismarck,  Dak 

46  47 

100  38 

Sept.    0 

Buford,  Fort  Dak.. 

48    0 

103  56 

Sept.    9 

Totten,  Fort  Dak.. 
Northern  Slope: 

47  67 

98  57 

Sept.  20 

Assinaboine,  Fort 

Mont 

48  32 

109  42 

St'pt.    7 

Benton,  Fort.  Mont 

47  W 

110  40 

Nov.  H» 

Custer,  Fort,  Mont. 

45  42 

]U7  34 

Oct.      7 

Helena,  Mont 

46  34 

112    4 

Sept    C 

Maginnis,    Fort, 
Mont 

47  12 

48  8 

109  10 
105  10 

Sei»t.  7 
Sept.    4 

Poplar  Eiver,  Mont. 

Shaw,  Fort,  Mont . . 

47  31 

111  48 

Oct.      7 

Dead  wood.  Dak . . . 

44  23 

103  43 

Auu'.  21 

Cheyenne,  Wyo.... 
North  Platte,  Nebr. 

41    8 

104  48 

Sept.  1» 

41    8 

100  45 

Oct      H 

Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo.. 

39  45 

105    0 

Sopt    0 

38  50 

105    2 

(•) 

West  Laa  Animas, 

Colo 

38    4 

103  12 

Oct.      9 

Dodge  City,  Kans.. 

37  45 

100    0 

Oct.      8 

Elliott  Fort  Tex  .. 

35  30 

100  21 

Oct.    23 

Southern  Slope: 

Sill,  Fort  Ind.  T... 

84  40 

98  23 

Nor.    7 

Concho,  Fort  Tex  . 

31  25 

100  34 

Nov.    0 

Davis,  Fort.  Tox  . . . 

30  38 

103  56  1  Nov.    8 

Stockton,  Fort, Tex. 

30  53 

102  53  1  Nov.    6 

Southern  Plateau: 

£1  Paso,  Tox 

31  47 

106  30 

Oct    28 

1  Nope  reported. 


'No  frost  observed. 


"Every  month  in  the  year- 
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APPENDIX  42. 

DatM  of  the  la9i  Ught  froat  at  8t4itions  of  the  Siffnal  Servioe^  United  States  Army^  east  of 
the  Booky  Mountains  for  the  winter  of  1884~'85. 


Stattons. 

Lati. 
tvde. 

^df 

Date. 
1884-'85. 

Stations. 

Lati. 
tuda. 

Longi. 
tudl 

Date. 

0    / 

0    ' 

0    / 

0    t 

1884-'85. 

New  England : 

Lower  Lakes— Cont'd: 

PorSmd.He!.'!!I!! 

44  54 

66  50 

Apr. 

16 

Oswego,N.T 

43  20 

76  35 

June    3 

43  80 

70  15 

(•) 

Rochester.  N.T.... 

48    8 

77  42 

Hay  28 

Hoant    Washing- 
ton,N.H ". 

Ella,  Pa 

42    7 

80    6 

ih 

44  16 

71  18 

FeS 

Cleveland,  Ohio .... 

41  30 

8142 

Hay    2 

Boston,  Mau 

42  21 

71    4 

28 

Sandusky.  Ohio ... 
Toledo,  Ohio 

4125 

82  40 

Apr.  20 
Hay  10 

Block  Island. R. I.. 

41  10 

7186 

Har. 

0 

41  40 

83  34 

New  Haven.  Conn . 

4118 

72  56 

May 

12 

Detroit,  Hich 

42  20 

83    3 

Apr.  20 

New  London,  Conn . 

4121 

72    5 

June  10  1 

Upper  Lakes: 

Hiddle  Atlantic  States: 

Alpena,  Hich 

45    5 

83  30 

Hay  13 

Albanv.N.r 

42  39 

73  45 

Mav 

4 

45  48 

87    5 

June  29 

New  York  City... 
PhUadelphia,Pa... 

40  48 

74    0 

Grand  Haven,  Hich 

43    6 

86  18 

June  20 

89  57 

76    9 

Apr. 

20 

Mackinaw    City, 

Atlantic  City,  N.J. 

89  22 
89  46 

74  25 
74    6 

Apr. 

0 

Mich 

46  47 
46  34 

84  80 
87  24 

Hay  12 
June    & 

BarnecatCityjN.J. 
CapeMay,N.J.... 

Marquette,  Mich.. 
Port  Huron,  Hich.. 

88  66 

74  58 

Apr. 

14 

43    0 

82  26 

June  2a 

Sandy  Hook, N.  J.. 

40  28 

74    0 

Hay 

12 

Chicago.  Ill 

41  52 

87  38 

Hay  11 

Baltimore,  Hd 

89  18 

76  87 

ApJ. 

0 

Hflwaukee,Wis.... 

43    2 

87  54 

Apr.  2» 
Hay  11 

Washington  City.. 

38  54 

77    2 

t^. 

20 

Duluth.HInn 

46  48 

02    6 

Cape  Henry,. Va.... 
Chincoteague,  Va » . 
Lynchburg.  Va  .... 
Norfolk,  Va 

86  56 

76    0 

80 

Upper  HississippiVal- 
*SaintPaul,Hinn... 

87  55 

75  23 

May 

12 

37  25 

70    9 

May 

11 

44  58 

93    3 

May  10 

86  51 

76  17 

Apr. 

14 

J  A  Crosse,  Wis 

48  40 

01  15 

June  23 

South  AtliinticSUtes: 

Davenport^  Iowa. . . 

41  80 

00  38 

May  la 

Cbarlotie,N.C 

85  13 

80  51 

^: 

0 

DeaHoines.Iow».. 

4185 

03  37 

Juno    0 

Hattei«s,N.C  .... 

85  15 

75  40 

24 

Dubuque,  Iowa 

KeokulLlowa 

Cairo,  m 

42  30 

90  44 

June    1^ 

Kitty  Hawk,  N.C.. 

86    0 

75  42 

Jan. 

80 

40  22 

01  26 

May  10 

Hacon.  Fort,  N.C.. 

84  42 

76  40 

Aor. 

14 

87    U 

80  10 

May  10 

Smithville.N.C... 

88  55 

78    1     Mar. 

28 

8prinKfield.IU 

Saint  Louis,  Ho.... 

80  48 

80  30 

Hay  10 

Wilmington.  N.C. 

84  14 

77  57     Mar. 

22 

88  88 

00  12 

Hay     & 

Charleston,  S.C 

82  47 

70  56     Mar. 

24  t 

Missouri  Valley: 

AugustiLGa  

88  28 

81  54 

Har. 

17 

Lainar,Mo 

87  82 

94  15 

Hay  10 

82    5 

81    5 

Har. 

10 

Leavenwortlk  Kans 

80  10 

04  57 

Hay  10 

Jacksonville,  Fla  .. 

.30  20 

81  30 

Mar. 

10 

Omaha,  Nebr 

41  16 

05  56 

Hay  10 

Florida  Peninsula : 

Bennett,  Fort,  Dak. 

44  43 

100  39 

Apr.  26 

Cedar  Keys,  Fla... 

29    8 

88    2 

Feb. 

21 

Huron,  Dak.   

44  21 

06    0 

Apr.  28 

Key  Wear.  Fla 

24  34 

81  40 

(») 

Yankton,  Dak 

42  64 

07  28 

June  22 

Sanford.Fla 

28  48 

8123 

Mar' 

10 

Extreme  Northwest: 

EasteniOulf  Slates: 

Hoorhead.Hinn... 

46  52 

06  44 

June  22 

Atianta-Ga 

Pensacola,  Fla 

83  45 

84  28 

Apr. 

14 

Saint  Vincent,  Hinn 

48  56 

07  14 

June  2i 

30  25 

87  13 

ts,v 

5 

Butmarck,  Dak    . . . 

46  47 

100  38 

June  23 

Hobile.Aln 

80  41 

88    2 

10 

Baford,  Fort,  Dak.. 

48    0 

103  56 

June   8 

Hontgomery,  Ala.. 

32  23 

86  18 

Mar. 

16 

Totten, Fort,  Dak.. 

47  57 

98  67 

Hay  16 

Vioksbnrg.Miss... 

32  22 

00  63 

Har. 

20 

Northern  Slope: 

Assinaboine,  Fort, 

New  Orleans,  La. . . 

29  58 

00    4 

Har. 

10 

Western  Gnlt  States: 

Hont      7. 

48  32 

100  42 

Hay  10 

,  Shrevfporf ,  La 

32  30 

03  40 

Har. 

20 

Benton,  Fort.Hont. 

47  50 

110  40 

Apr.  28 

Fort  Smith,  Ark... 

85  22 

94  24 

^r. 

13 

Custer,  Fort,  Hont. 

45  42 

107  34 

(") 

Little  Rock,  Ark... 

84  45 

02    6 

16 

Helena,  Hoot 

46  34 

112    4 

June    8 

Galveatou. Tex  .... 

29  18 

04  47 

Feb. 

12 

Haginnis,   Fort, 

Indianola,  Tex 

28  82 

06  31 

Feb. 

16 

47  12 

109  10 

June  15 

Palestine,  Tex 

31  45 

05  40 

Har. 

20 

Poplar  Uiver.Hont! 

48    8 

105  10 

Hay  24 

Rio  Grande  Valley: 
Brownsville,  Tex  .. 

Shaw.  Fort,  Hont.. 

47  31 

111  48 

June    8 

25  58 

07  26 

Jan. 

18 

Deadwood,  Dak.... 

44  23 

103  48 

June  15 

Rio  Grande  City. 

Cheyenne,  Wyo 

North  PJatte,lfebr. 

41    8 

104  48 

June  15 

Tex :.. 

26  23 

08  48 

Jan. 

26 

41    8 

100  45 

June  15 

Ohio  VaUey  and  Ten- 

Middle  Slope: 

nessee: 

Denver,  Colo 

30  45 

105    0 

Apr.  30 

Chattanooga,  Tenn. 

85    4 

85  15 

Hay  11  1 

Pike's  Peak, Colo.. 

38  50 

105    2 

(') 

Knoxville,  Tonn  . . . 

85  66 

83  58 

Hay 

11 

West  Las  Animas, 

Memphis,  Tenn 

85    9 

00    8 

Hay 

10 

Colo    

38    4 

103  12 

Apr.  15 
Hay  12 

Nashville.  Tenn.... 

86  10 

86  47 

Hay 

10 

Dodge  City, Kans.. 

37  45 

100    0 

LoaisvUle.Kv 

88  16 

85  45 

Apf. 

18 

Elliott,  Fort,  Tex  .. 

85  30 

100  21 

Mar.  22 

Greencastlclnd... 

89  40 

86  53 

Hky 

8 

Southern  Slope: 

Indianapolis,  Ind  .. 

89  46 

86  10 

Hay 

10 

Sill,  Fort,  Ind.  T... 
Concho,  Fort,  Tex. . 

34  4n 

08  28 

Mar.    0 

Cincinnati.  Ohio... 

39    6 

84  30 

^? 

20 

3125 

100  34 

Mar.    2 

Columbus,  Ohio... 

39  58 

88    0 

8 

Da  vis,  Fort,  Tex... 

30  88 

103  56 

Apr.  2S 

Pittsburg,  Pa 

40  32 

80    2 

Hay 

8  ■ 

Stockton,  Fort,  Tex 

30  53 

102  58 

Feb.  12 

Lower  Lakes: 

Southern  Plateau : 

iiuiiJao,N.Y 

42  53 

78  S3 

Hay 

3 

£1  Paso,  Tex 

3147 

106  30 

Apr.  2fr 

'No  reliable  record. 


'Frost  every  month  in  the  year. 


'  No  frost  observed. 
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APPENDIX   44. 

Daiea  of  the  fint  snowfall  at  stations  of  ths  Signal  Service,  United  States  Army^  east  of 
the  Eocky  Monnteinsfor  the  winter  of  1884-^85. 


Stetiona. 


Lail. 
tvde. 


Longi- 
tode. 


Date. 


Stations. 


Lati. 
tade. 


to3§!j  »'*•• 


STew  England: 

£a8toort»Me 

PortUmdJfe 

Mount  waahing- 
ton.N.H 7. 

Boston,  Kaae 

Block  Island,  R  I. 

New  Haven,  Conn 

New  London,  Coiln 
Middle  Atlantic  Htates : 

Albunv.N.Y 

New  York  City  . . . 

PhUadelphia,Pa.. 

Atlantio  City,  N.J 

BaruecatCity,N.J 

Capo  May,  N:  J... 

Sandy  Hook, N.J. 

Del.  Breakwater 
Del 

Baltimore,  Md  . . . . 

Waehingfon  City . 

CaiK)  Henry,  Va... 

Chincoteagae^  Va . . 

Lynchborg,  Ya . . . 

Norfolk,  Va 

SoDth  Atlaatlo  Statea: 

Cbar]otte»N.<;  ... 

Hattex-as,  N.  C 

Kilty  Hawk, N.C.. 

Macon,  Eart,N.C. 

SmithTllle,N.C.. 

Wilmington,  N.C.. 

Charleston,  &C... 

Angnsto.  Ga 

Savannah.  Qn 

JacksonTil)^  Fla . . 
Florida  Peninsnla : 

Cedar  Keys.  11a  ... 

Key  West,  Fla 

Saaford.I'la 

Xastem  Golf  Statea: 

Atlanta.Oa 

Pensaoola,  Fla 

Mobile,  Ala 

Montgomery,  Ala.. 

Yiekabnrg,lklss... 

NewOrleanatLa... 
Weitem  Gnlf  States : 

Shreveport^La 

For r  Smith,  Ark... 

Little  Book,  Ark.. 

Galveston, Tex  .... 

Indianola,  Tex 

Palestine,  Tex 

JEUo  Grande  Yallev: 

Brownsville,  Tex  . . 

Rio  Grande  City, 

Ohio  Valley  and' Ten- 
nessee: 
Chattanooga,  Tenn 
Knoxville,  Tenn  . . , 
Memphis,  Tenn ... 
Nashville,  Tenn... 

Loiii8Tille.Ky 

Greencaatie,  Ind . . 
Indianapolis.  Ind  ., 
Cincinnati,  Ohio.. 
Colnmbna,  Ohio.^ . 
Pit4alNug,Pa 


44  54 
43  89 


29  8 

24  84 

28  48 

88  45 
80  26 
80  41 
82  28 
32  22 

29  58 

82  80 
86  22 
84  45 

29  18 
28  82 
8146 

25  53 
28  23 


85  4 

86  56 
85  9 
80  10 

88  15 

89  40 
89  40 
89  6 
89  58 
40  82 


66  50 
70  15 


44  16 

71  18 

42  21 

71  4 

41  10 

7136 

41  18 

72  66 

41  21 

72  6 

42  89 

73  45 

40  43 

74  0 

89  57 

75  9 

89  22 

74  25 

39  46 

74  6 

88  56 

74  68 

40  28 

74  0 

88  48 

75  10 

88  18 

76  87 

88  64 

77  2 

86  56 

76  0 

87  55 

75  28 

87  26 

79  9 

86  51 

76  17 

85  18 

80  51 

85  IS 

76  40 

86  0 

75  42 

84  42 

76  40 

88  55 

78  1 

34  14 

77  67 

82  47 

79  66 

88  28 

81  64 

88  5 

81  6 

80  20 

81  89 

83  2 
81  49 
81  23 

84  23 

87  13 

88  2 
86  18 
90  53 
90  4 

93  40 

94  24 
92  6 

94  47 

96  31 

95  40 

97  20 

98  48 


85  15 
88  58 
90  a 

86  47 

85  45 

86  58 
86  10 
84  80 
88  0 
80  2 


1884-*85. 

Oct.  14 
Oct  16 

July  21 
Oct.  31 
Dec  12 
Nov.  18 
Nov.  19 

Oct.  25 
Nov.  18 
Nov.  18 
Deo.  18 
Dec  18 
Dec  18 
Dec  18 

Dec  18 
Nov.  8 
Nov.  6 
Dec  18 
Dec  18 
Nov.  30 
Dec  18 

Mar.  17 
Dec  19 
Dec  19 
Mar.  18 

<!> 
(J) 

Feb.  12 

(•) 

<!> 
(>) 
(») 

Dec  18 

(;) 

Feb.  12 

Dec  18 

(') 

Jan.  16 
Dec  13 
Jan.  16 

(») 

(•) 
Jan.  16 

(') 

(') 


Dec  18 
Dec  18 
Dec  17 
Nov.  28 
Nov.  18 
Nov.  28 
Nov.  5 
Nov.  18 
Oct  28 
Oct   23 


Lower  Lakes: 

BuiWo,N.Y 

Oswego,  N.Y 

Rochester,  N.  Y. . 

Erie,  Pa 

Cleveland,  Ohio.. 

Sandnsky.Ohio.. 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lalces : 

Alpena.  Mich  — 

EscanalNi,  Mich . . 

Grand  Haven.  Mich 

Mackinaw    City, 
Mich 

Manmette,  Mich  .. 

Port  Horon,  Mich. . 

Chicago,  111 

Milwankee.Wis... 

Dnlnth,  Minn 

TJnper  Mississippi  Val- 

Saint  Panl,  Minn  .. 

La  Crosse,  Wis  .... 

Davenport  Iowa  . . 

Des  Moines,  Iowa. . 

Dnhnqne,  Iowa .... 

Keolcnlc,  Iowa 

Cairo,Ill 

Springfield.  Ill 

Saint  Loais,  Mo.... 
MlsMrari  Valley: 

Leavenworth,  Kana 

Omaha,  Nebr 

BennettFort,  Dak . 

Huron,  Dak 

Yankton,  Dak . . . 
Extreme  Northwest: 

Moorhead,  Minn . 

Saint  VlncentMinn 

Bismarck,  Dak 

Baford,  Fort,  Dak  . 

Totten,  Fort,  Dak.. 
Northern  Slope ; 

Assinaboine,  Fort, 
Mont 

Benton,  Fort,  Mont 

Caster,  Fort  Mont. 

Helena,  Mont 

Maginnis,  Fort, 
Bfont 

Poplar  River.Mont . 

Shaw, Fort  Mont.. 

Deadwood,  Dak 

Cheyenne,  Wyo 

North  Platte,lrebr 
Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo.. 

West  Las  Animas, 
Colo 

Dodge  City,  Kans. 

Elliott  Fort  Tex . 
Sonthem  Slope : 

Sill,  Fort.  Ind.  T.. 

Concho,  FortTex.. 

Davis,  Fort  Tex... 

Stockton,  Fort,  Tex. 
Sonthem  Platean : 

Si  Paso,  Tex 


o    / 

42  58 

42  29 

43  8 
42  7 
41  80 
41  26 

41  40 

42  20 

45  5- 
45  48 

43  5 

45  47 

46  84  " 
48    0  I 
41  62  ' 
48    2 
46  48 


78  53 

76  85 

77  42 

80  5 

81  42 

82  40 

83  84 
88    3 


87    5 
86  18 


'  1884-'85. 

Oct  23 

Oct  23 

Oct  23 

Oct.  28 

Oct  28 

Oct.  23 

Oct  23 

Oct  23 

Oct  23 

Oct  22 

Oct  22 


22 


84  80  Oct 
87  24  Oct 
82  26  Oct 
87  88  Oct  23 
87  54  Oct  24 
92    6  !  Oct    20 


I 


44  58 

93  3 

48  49 

91  15  ! 

41  80 

90  88 

4136 

93  87 

42  80 

90  44 

40  22 

9126 

87  0 

89  10 

39  48 

89  39 

88  88 

90  12 

89  19 

94  67 

41  16 

96  66 

44  48 

100  39 

44  21 

98  9 

42  64 

97  28 

46  52 

96  44 

48  56 

97  14 

46  47 

100  88 

48  0 

108  66 

47  67 

98  57 

48  82 

109  42 

47  60 

110  40 

45  42 

107  34 

46  84 

112  4 

47  12 

109  10 

48  8 

106  10 

47  81 

11148 

44  23 

103  43 

41  8 

104  48 

41  8 

100  46 

80  45 

105  0 

88  60 

105  2 

88  4 

103  12 

37  45 

100  0 

85  80 

100  21 

84  40 

08  23 

8125 

100  84 

80  88 

108  56 

80  53 

102  58 

8147 

106  80 

Oct.  22 
Oct'  22 
Nov.  4 
Nov.  22 
Oct  22 
Nov.  17 
Nov.  27 
Nov.  17 
Nov.  18 

Nov.  17 
Nov.  18 
Oct  20 
Oct.  20 
Oct     7 

Oct  21 
Oct  21 
Nov.  1 
Oct  ^1 
Oct    26 


Oct  a 

Oct  2 

Oct  19 

Oct  1 

Sept  6 
Oct  20 
Oct.  2 
Sept  20 
Oct  26 
Oct     7 

Oct     7 

(») 

Nov.  17 
Nov.  17 
Dec  10 

Dec  11 
Jan.  16 
Dec  11 
Jan.    4 

Dec  11 


'  No  sno^  obasKfad* 


'  Snow  every  month  in  the  year. 
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APPENDIX   45. 

Datet  of  Uie  last  snauifaU  at  atations  af  the  Sign<U  Service,  United  States  Army,  eaei  of  the 
Boeky  Mountains  for  the  winter  of  1884-'85. 


SUtions. 

Lati. 
tude. 

Longi- 
tude. 

Date. 

t 

1               Stations. 

Lati- 
tude. 

"^ 

Date. 

NewEniirland; 

0    ' 

0    / 

1P84.*85 

Lower  Lake»-Cont'd : 

0      / 

0    / 

1884-85 

JSastport,  Me 

Portland.  Mo 

44  61 

60  60 

May  2 

Oswego,  N.Y    

43  29 

76  35 

MTayle 

43  89 

70  15 

May   2 

RochSiter.N.Y 

43    8 

77  42 

May  10 

MountWashlngton, 
N.  H 

Erie,  Pa 

42    7 

80    5 

^l\ 

44  10 

71  18 

(») 

ClevoUnd,Ohio..... 

4130 

81  48 

Ik>8t^o.  MaA8 

42  21 

71    4 

Apr.  2 

Sandusky.  Ohio 

41  25 

82  40 

May  0 

BlockIiiIiiDd.R.1... 

41  10 

7136 

Mar.  29 

Toledo,  Ohio 

4140 

88  84 

May  9 

New  Haven,  Conn.. 

41  18 

72  56 

Apr.  11 

Detroit,  Mich 

412  20 

83    8 

Apr.  14 

Now  London,  Coon. . 

4121 

72    6 

Mar.  29 

Upper  Lakes : 

Middle  A  t  luDtic  States: 

Al|)«na,  Mich 

45    5 

88  80 

May  10 

AlUnv.  N.  Y 

42  30 

73  45 

May   1 

Sscanaba,  Mich 

45  48 

87    5 

May  10 

New  York  City 

40  48 

74    0 

Apr.  29 

Grand  Haven.  Mich. 

43    6 

80  18 

May  0 

•      Philndelphla^ta.... 

80  57 

75    9 

Apr.  16 

Mackinaw     City, 

AlIanUoCity.N.J.. 

»«  12 

74  25 

Apr.  11 

Mich 

45  47 

84  39 

May  8 

Barne/ratCity.N.J.. 
CapeMay.N.J 

89  40 

74    0 

Apr.  29 

Marquette,  Mich.... 

46  84 

87  24 

May  10 

38  66 

74  58 

Mar.  22 

Port  Hnron,  Mich.. 

48    0 

82  20 

May   9 

Sandy  fliok, N.J... 

40  28 

74    0 

Apr.  11 

Chicago,  111       

41  52 

87  88 

Apr.  14 

Baltinioro,Md 

30  18 

70  87 

Apr.  11 

Milwaukee,  Wis.... 

43    2 

87  64 

Apr.  14 

Waabington  City  .. 
CabeHent'y,  Va..*. 
Cblncoteagno,  Ya. . . 

88  54 

77    2 

Apr.  11 

Dulnth,  Minn 

46  48 

92    0 

May  7 

86  66 

76    0 

Apr.  10 

Unp^r  Missiseippi  Val* 

37  55 

75  28 

Mar.  22 

Lynclibnt'ff,  Va 

'Morfolk,Va 

37  26 

70    0 

Apr.  13 

^^int  Paul,  Minn.... 

44  68 

93    3 

May   8 

80  61 

76  17 

Apr.  18 

Lacrosse.  Wis 

43  49 

01  15 

May    9 

South  Atlantic  States: 

Davenport,  Iowa. . . . 

41  30 

90  88 

Apr.  12 

Cbailotte,  K.C 

36  13 

80  51 

Mar.  23 

Des Moines,  Iowa... 

41  85 

93  37 

Am-.  0 
May  7 

Hattera8,N.C 

35  15 

75  40 

Mar.  28 

Dubuque,  Iowa 

Keokikc.  Iowa 

42  30 

90  44 

Kitty  Dawk,  N.C.. 

30    0 

75  42 

Mar.  23 

40  22 

91  26 

Apr.  0 

Mar.  28 

Macon,  Kort.N.C... 

84  42 
33  55 

70  40 
78    1 

Mar.  23 

Cairo,  111 

87    0 
30  48 

89  10 
89  39 

Smiibvillo.  K.C... 

Springileld,  Dl 

Apr.   9 

Wilmington.  N.  G  .. 

34  14 

77  57 

Mar.  23 

Saint  Louis,  Mo 

38  38 

90  12 

Apr.  9 

Cbnrlcston,  S.  C  . . . . 

82  47 

79  56 

.J'>«« 

Missouri  Valley: 

Augusta,  Ga 

83  28 

81  54 

Mar.  23 

Lamar,  Mo 

87  33 

04  15 

May   7 

Savunnah.Ga 

32    5 

81    5 

(«) 

89  19 

94  57 

Mar.2<j 

Jacksonville,  Fla... 

30  20 

81  39 

(') 

Omaha,  Nebr 

41  10 

95  50 

Apr.  9 

Floiida  l*eT  insula: 

Bennett,  Fort,  Dak. 

44  48 

100  30 

May   6 

Cedar  Keyi*.  Kla 

29    8 

24  84 

83    2 

81  49 

Huron,  Dak 

44  21 
42  54 

98    9 
07  28 

May  6 
May   7 

Key  West,  Fla 

Yankton,  Dak 

Sauford,Fla 

28  48 

81  23 

(•) 

Extreme  Noithwest: 

BasteiuGuir  States: 

Moorhcatl,  Minn .... 

40  52 

96  44 

Mav   8 

Atlanta,  Ga 

83  45 

84  23 

Mar.  18 

Saint  Vincf  nt,  Minn 

48  56 

97  14 

May  8 

Pensiicola,  FUk 

Mobile,  Ala 

80  26 

87  13 

J}  , 

BUmarck,Dak 

40  47 

100  38 

May   7 

80  41 

R8    2 

Bafoi^,Fort^Dak... 

48    0 

103  50 

May   (! 

Montgomery,  Ala. . . 

82  23 

86  18 

Feb.  12 

ToUen.  Fort, Dak... 

47  57 

08  67 

May   7 

Yicksburg,Miss... 

32  22 

90  53 

Feb.  12 

Northern  Slope: 

Asstnaboine,   Fort-, 

New  Orleans,  La. . . 

20  58 

90    4 

(«) 

Western  Gnlf  States . 

32  80 

93  40 

l^h  2^ 

Mout 

48  32 

47  50 

100  42 
110  40 

Mflv    7 

Sfa^evepoit  La 

Benton,  Fort^  Mont . 

Apr.  20 

Fort  Smith.  Ark.... 

35  22 

94  24 

Feb.  IG 

Custer,  Fort,  Mont.. 

45  42 

1U7  34 

Apr.  21 

Little  Rock,  Ark  ... 

34  45 

92    0 

Feb.  16 

Helena,  Mont 
Maginni8.F«  rt.Mont 

46  84 

ll'J    4 

June  7 

Galveston,  Tex .... 

29  18 

94  47 

(«) 

47  13 

109  10 

May  6 

Indianola,  Tex 

26  82 

90  31 

««) 

Poplar  Kiver,  Mont.. 

48    8 

105  10 

May  7 

Palestine,  Tex 

31  45 

95  40 

Fob.  13 

Shaw,  Fort.  Mont... 

47  31 

111  48 

May  0 

Bio  Grande  Valley: 

IVadwiKMl, Dak  .... 

44  23 

103  43 

May  10 

Bniwnsville,  Tex... 

25  53 

97  20 

(•) 

Cheyenne,  Wvo.   .. 

41    8 

104  48 

May   7 

Hlo   Grande    City, 

1         North  Platte,'Nebr  . 

41    8 

lUO  45 

Mar.  2? 

Tex .. 

20  23 

08  48 

(•) 

Middle  Slope: 

Ohio   Valley  and    Ten- 

Denver. Colo 

39  45 

105    0 

May  11 

nessee: 

Pike*s  Peak. Colo... 

88  60 

105    2 

(•) 

Chattarooga.  Tenn. 

85    4 

85  15 

Mar.  18 

West   Las  Animas, 

Knox ville,  Tenn . . . 

35  66 
35    9 

83  68 
90    3 

Apr.  13 
Mar.  8 

Colo !. 

38    4 
87  45 

101  12 
100    0 

Apr.  24 
Miy  7 

Memphis  Tenn 

Knsbyillo,Tenn    .  . 

30  10 

80  47 

Mar.  28 

ElUoit.  Fort.  Tex... 

35  ;U) 

100  21 

Mar.  24 

LouisvMlo.Ky 

38  15 

85  45 

Apr.  14 

Southern  Slope: 

Sill,  Fort.  Ind.  T.... 

GnenrsHtlo,  Ind 

39  40 

80  53 

Apr.  14 

31  40 

08  23 

Feb.  12 

Indianapolis.  Ind  ... 

30  46 

80  10 

Apr.  14 

,         Concho,  Fort, Tex... 
I         Davis, Foit,  Tex   ... 

31  25 

100  34 

Fob.  13 

Cincinnati.  Ohio 

30    0 

84  30 

Mar.  28 

30  38 

103  56 

Feb.  13 

Col iirabiiH,  Ohio   

.39  58 

83    0 

Apr.  15 

Stockton.  Fort,  Tex. 

30  5.i 

102  53 

Feb.  13 

Piit«burg,Pa 

40  82 

80    2 

May  10 

i  Southern  Plateau : 

Lower  Lakes: 

El  Paso,  Tex 

31  47 

106  30 

(•) 

l5uiralo,N.Y 

42  53 

78  53 

May    0 

: 

>  Snow  every  month  in  the  year. 


*  No  snow  observed. 
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APPENDIX   47. 


Avtrage  hourljf  velocity  of  fhe  wind,  in  mHeSf^at  alationa  of  the  Signal  Service,  United Statee 
Army,  for  each  month  and  the  year.  (Computed  from  the  commencement  of  ohaervaiionB 
at  ea^,  to  and  including  December,  1884.) 

[The  average  hoariy  relooity  is  obtained  by  diviaini^  the  average  monthly  movement  by  twenty^fonr 
times  the  number  of  days  in  the  month.] 


New  England} 

Baetport^Me 

Portland,  He 

Boston,  Mass 

Blook  Island,  R.  I 

New  Haven,  Conn 

New  London,  Conn 

Middle  Atlantic  States: 

Albany,  N.Y 

New  York  City 

Philadelphia,  ^a 

AUantic  City,  N.  J 

Bamegat  City,  N.  J 

Cape  May,  N.J 

Sandy  Hook,  N.  J 

Delaware  Breakwater,  Del 

Baltimore,  Md 

Washington  City 

Capo  Henry,  Ya 

Chlncoteagne,  Ya 

Lirncbbnrg,  Ya 

Norfolk,  Ya 

Sooth  Allan tio  States: 

Charlotte.  N.  C 

Hatteras,N.  C 

KIttyHawk,  N.  C 

Macon,  Fort,N.  C 

Smithvllle,N.C 

WUmington,  N.  C 

Charleston,  8.  C 

Aagnsta,6a 

Savannah,  Oa 

Jacksonville,  Fla 

Floiida  Peninsnla: 

Cedar  Keys.  Fla 

Key  West,  Fla 

Sanford.  Fla 

Eastern  Gnlf  States: 

Atlanta,  Oa 

Pensacola,  Fla 

Mobile,  Ala 

Montgomery,  Ala 

Yloksbnrg,  Miss 

New  Orleans,  La — 

Weetem  Gnlf  States : 

Shreveport,  La *. 

Fort  Smith,  Ark 

Little  Rock,  Ark 

Galveston,  Tex 

Indinnola,  Tex 

Palestine,  Tex 

San  Antonio,  Tex 

Bfo  Gnndo  Yaliey : 

Brownsville,  Tex 

Rio  Grande  City.  Tex 

Ohio  Yalloy  and  Tennessee: 

Chattanooga,  Tenn 

Knoxvide,  Tenn 

Memphis,  Tenn 

Nasbviilo,  Tenn , 

Loni8vUle,Ky 
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Stations. 


i 


Ohio  Valley    and  Tennt 
Continned : 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Colnmbns,  Ohio 

Pittsburg,  Pa 

Lover  Lakes: 

BufWo,  N.  Y 

Oswego.N.T 

Rochester,  N.  Y 

Erie,  Pa 

Cleveland,  Ohio 

Sandnskj,  Ohio 

Toledo,  Ohio 

Detroit,  Mioh 

irpi>er  Lakes: 

Alpena,  Mich 

Escanaba,  Mioh 

Grand  Haven,  Mich 

Mackinaw  Citv  Mioh ... 

Marqpette,  Mioh 

Port  Huron,  Mich 

Chicago,  111 

Milwaukee,  Wis 

Dnlutb.  Minn 

T7pper  MissisMppi  Valley: 

Saint  Paul,  Minn 

La  Crosse,  Wis 

Davenport,  Iowa ; 

Des  Moines,  Iowa 

Dnbnqne,  Iowa , 

Keoknk,  Iowa 

Cairo,  111 

Springfield,  lU 

Saint  Lonis,  Mo 

Missouri  Valley: 

Leavenworth,  Kans 

Omaha,  Nebr 

Bennett,  Fort,  Dak 

Hnron,  Dak  

Yankton,  Dak 

Extreme  Northwest: 

Moorhead,  Minn 

Saint  Vincent.  Minn 

Bismarck,  Dak 

Boford,  Fort,  Dak 

Northern  Slope: 

Assinabome,  Fort-,  Mont 

Benton,  Fort,  Mont 

Coster,  Fort,  Mont 

Helena,  Mont 

Maginnis,  Fort,  Mont . . . . 

Shaw,  Fort,  Mont 

Deadwood,  Dak 

Cheyenne,  Wyo 

North  Platte,  Nebr 

Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo 

West  Las  Animas,  Colo . 

Dodge  City,  Kans 

Elliott,  Fort,  Tex 

Sonthem  Slope: 

Sill,  Fort,  Ind.  T 

Concho,  Fort,  Tex 

Davis,  Fort,  Tex 

Stockton,  Fort,  Tex 

Sonthom  Platean: 

Santa  F6,  N.  Mex 

El  Paso,  Tex 

Apache,  Fort,  Ariz 

Orant,  Fort,  Ariz 

Prescott,  Ariz 

Ynma,  Ariz 

Middle  Plateau: 

Winnemucca,  Nev 

Salt  Lake  City,  Utah .... 
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11.81 
7.0 
7.2 
&0 

12.0 

12.4 
8.6 

12.4 
0.0 

6.2 

26.8 

&8 

n.6 

1L6 

11.5 
9.4 

5.8 
H.2 

7.1 
5.9 
6.8 

7.  51 
6.2. 
7.01 


a  8     0.7 

a  4    a  7 

10.3   10.6 

ao   a  3 

6.5!  7.0 

0.5  10.1 

10. 0  0. 0 

10.8  10.3 

11.8  10.0 

0.3     0.2 
10.6,  10.0 

ao   0.6 

11.3'  12.4 
10.6  12.0 

11.  S'  ILl 
0.7|  a8 
0.4   11.8 

aii  10.8 


0.7 
7.6 
7.8 

a2 

0.6 
10.8 

a  8 

12.6 
12.2 

7.8 
26.8 

a6 

14.0 
18.4 

12.6 
0.8 

a7 
0.6 

rt.1 

as 
0.7 
7.5 
7.2 
6.0 


0.5'   0.6 

4.4|    5.0 


7.0 

0.4 
7.8 
0.1 

ao 
ao 
a7 
7.6 
a  6 
0.8 

7.6 
0.8 
0.7 
IL8 
ia6 


ai 
a6 
a7 
a6 

7.2 
a  4 
as 
a3 
7.8 
11.0 
7.7 
ao 

7.0 

a  5 

0.0 

7.7 

ao 

a 

7.6 

0.8 

a2 

a4 
7.1 
7.6 
ao 
as 
7.3 
a5 
7.3 
ao 

ao 
ao 
a4 
0.3 
a4 


11.7  lao 
8.6    a8 

ia4i  0.2 
a6i  a? 


10.4 
7.0 
a  6 
a6 

10.4 
a4 
4.0 

1L8 

ia4 

7.8J 
2L8 
U.7| 
14.0, 

14.4 

la? 
11.11 

7.1| 
10.7 


a  7 
7.2! 
ao; 
a7| 
ia3 
8.11 
4.2 
10.6, 
ia7{ 

a8l 

2L6; 
11.8! 
14.5, 

ia6' 

iai| 

ILl, 

a  a 
12.2 


a  8 

a6 

a  4 

a  8 

ao 

7.8 

ao 

7.8 

ao 

7.0 

a2 

a  7 

ao 

a7 

a4 

a5 

0.8 

7.0 

ao 
a6 
ia2 
a8 
4.6 
a2 
12.6 

a4 

lao 
ao 
las 
12.0 

ia2 
0.0 
a4 
12.4 

7.5 
a2 
7.7 
7.8 
7.4 
ao 


4.8 
4.8 
a8 
ai 

7.3 
a3| 

7.7| 
7.4, 

7.8 

lasl 
a  8, 
a  6 


I 


.1 


7.6; 
ao' 
a  4; 
as 
as 
7.8 
7.0 
a  5 
a7 

7.2 
a  8 
a6 
ao 
4.4 
a2 
as 
ai 
7.8 

a4 
7.0 
7.8 
a  5 
7.1 

as 
7.8 
ao 
ao 

las 
as 
7.0 
as 
ao 
7.6 
4.2 
ao 
IL8 

ai 
ia7 

7.5 
12.6 
lao 

lao 
ao 
4.8 
lao 

a7 
4.6 
ai 
a7 
as 
ao 


a  2   a  7 
a  2    a 


4.6 
4.3 
ao 
4.4: 

...I 

ao 
7.01 

7.1 
ao! 
ia2| 
a6 
a2 

7.1 
7.7 
a2 
a3 

7  0 

7.3 
a  9 


4.7 


ai 


4.8   a2i 


ao 


a  81 


4.0   a4' 


a  6 

7.4 
a2 
a4 
4.7 

4.2 
as 
4.0 
a  6, 

7.6 


ai 
7.4 
as 
as 
a7 

1L7 

7.4 
ao 

a4 
a7 
lao 
a  4 

ao 

a  4 
7.8 


ao  lao 


7.6 

a2 

7.0 

7.7 

ao 

4.7 

7. 

a 

ao 

a7 


as   a 6 
ao   7.8 
ao,  a 
a  4  ia7 

7.1    ai 

lao  las 
7.4  a6 
a6  ao 
ao   a 


a? 
as 
ao 
a  6 
a  4 
a  6 
4.8 
ai 

U.2 

a  6; 

12.0' 

7.81 
11.1 
a2 

8.4 
7.3 
4.6 
a6 

ai 
a4 
a2 
ao 
4.8 
a6 

ao 
a  7 


8 

ao 
as 
ao 
a6 
a6 
7.0 
4.1 
ao 
11.6 

a6 
lai 

ao 
12.4 
lai 

lai 
7.8 
4.4 

10.6 

ao 
a6 
a  6 
7.1 
as 
4.1 

a5 
as 


as 
ao 
7.8 
a7 


a  2 
a7| 
ai 
ia3. 
a  81 
lao 
a4 
7.0 


11.  o|  la 
10.6  la 


10.6 
ia6 
11.8 

14.6 

a2 
a6 


ai  ao  a4 
ia6  as;  a7 
11.8  12.  .^  12.1 
iLO  n.o  11.0 


"1 
0. 3    9. 5 
af)  10.4 
aoj  h.5 


a7 

ia6 

„-,  -.-    ao 

11. 3l  11.0  las 
au 


7.4 


ao 
7.6 
a6 
a  6 
a  2 
as 
7.8 
a4 


as 
7.8 
ai 
aoi 
a3> 
7.8 
as 
ai 
a  6  10.7;  ia4 


7.1 


a6  7.2, 
a?  n.G 
7. 9  7. 0, 
ia2  10. « 
a  2    ti.u 

lao  11.0 
as  10.1 
ao  a7 
ao   a2 


ia5 
7.3 
ao 
a  4 

11.  Oj 

ao 

4.31 

lao 

lL3l 

ao 
21.1 

a4 
lao 
lao 

ia5 
ao 
ai 
ao 

ao 
4.0 
a  5 
7.2 
a7 
4.6 


a  8;     7.1 

ao  a» 
a2  7.0 
a  4  ia4 
ai   ai 

las 
a  7 
7.0 
7.0 


11.0  ILO 

a  2   7.6 


a  4 

.'i.O 

ia.6 
n.o 
a  5 


ao 
4.6 
12.6 
11  2 
a7 


11.0  11.2 
ao    a 9 


ar 
la? 
a  2 
ia4 
ao 

i 
as 
7.0 
as 
7.11 

I 
as 
4.4 
asi 
as 

*•« 
ao 


ao 

22.2 

ao 
las 
lai 

as 
a7 
as 
ao 

as 
4.7 
a  2 
ao 
ai 
4.0 


as   7.01  a 7 
4.0   ael  ao 
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Average  Kowrly  velodUf  of  the  windf  in  milea,  ^o.— Continned. 


Stations. 


^ 


J 


Northern  PUt«fta: 
BoiB6  City.  Idaho. 
Lewiaton,  Idaho .. 
Dayton,  Wash  . 


NO] 


Spokane  Falls,  Wash. 
>rthPacifle  Coast: 


Canby,  Fort,  Wash 

Olympia,  Wash 

Tatoosh  Island,  Wash 

Portland,  Oreg 

Boseburg,  Ores ,.. 

Middle  Pacific  Coast: 

Cape  Mendocino,  Cal 

BedBliifE;Cal 

Sacramento,  Cal 

San  Francisco,  Cal 

South  Pacific  Coast: 

Los  Angeles,  Cal 

San  Diego,  Cal 

Alaska  Staoone  > 

3aintMiohael'8,Ftot,A]aak» 

Sitka,  Alaska 

T^nqlaithkft  ^  i^Va. 

Behiing*8  tslaad,  Behring 
Sea 


4.8 
8.i 

4.e 

8.7 

lfi.6 
4.1 

ie.3 
6.9 
3.0 

16.6 
7.6 
6.4 

7.1 

6.7 
6.2 

18. 

10.8 

12.4 

16.0 


4.0 
8.1 
6.4 

4.6 

11.1 
4.4 

17.8 
&2 
8.1 

18.0 
8.3 
6.0 
7.3 

6.0 
611 

12. 
9.6 
16.6 

1&6 


6w6 
8.4 
6.7 

4.7 

7.7 
4.1 
U.2 
&1 
8.2 

14.3 
8.7 
7.3 
8.0 

6.5 
6.6 

12.9 

9.S 

18.4 


6.0 
8.3 
6.8 
6.1 

0.0 
4.1 
10.3 
4.8 
3.5 

21.0 

a4 

7.6 
10.0 

6.6 
6.8 

11.0 
&7 
12.9 


14.6  l&O 


&9 
8.2 
6u6 
6w6 

0.0 
3.9 
10.9 
4.8 
3,4 

16.9 
&1 
7.4 

1L2 

6.4 
&7 

10.0 

&7 

ILO 

12.1 


4.9 
2.9 
6l4 
6.6 

9.1 
8.6 
7.9 
4.7 
&6 


4.4 

8.2 
6.2 
6u8 

6.7 
8.6 
6.1 


8.8 
2.7 
4.9 
4.5 


8.8 
2. 

4.9 
4.1 


7.4  9.6 

2.8  3.1 

6.1  &8 

4.7     4.11  4.2 

3.6     8.3'  2.8 


17.6  22.0 
7.6  6.0 
7.6     6.9 

12.5  12.8 


I 


6.2 
&4 


ia4  1L8 


6.9 
ILO 


4.8 
6.4 


7.8 
9.8 


ILO     9l7 


10. 7i  1616 


6.1 
6.0 
12.0 

4.6 
6.1 

12.2 
6.2 
&8 

9.4 


6.2 

6.7 
9.9 

4.7 
6.0 

12.6 
7. 
12. 


4.0 
2.1 
6w7 
4.8 

10.9 
8.8 

12.4 
4.1 
2.6 

16.8 
6.6 
6.2 
7.7 

4.8 
6.6 

14.2 

9.0 

1L7 


8.6 
2.8 
4.9 

a6 

11.9 
8.6 

17.3 
4.4 
2.0 

1&4 
6.6 
4.6 
6.1 


8.5 
2.0 
4.8 
8.7 

13.0 
4.2 

16L7 
4.7 
2.4 

1A.6 
6.7 
4.1 
&6 


10l8  1&6 


4.0     6.1 
6.0,    6.1 

laOi  12.0 
1L2  12.8 
12.81  U.7 

U.8I  ISLd 


4.6> 
2.9 
5.8 
4.  ft 

10.1 
8.8 

1L» 
4.7 
8.0 

17.4 
7.1 
6.3 
9.3 

6.2 

6.9 

12.8 
12.1 
12.9 
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APPENDIX  48. 

Average  doudineea,  scale  of  0  io  10,  at  etalione  of  the  Signal  Serrioe^  United  States  Army, 
for  each  moi^th  and  the  pear.  (Computed  from  the  commencement  of  ohaervaHons  at  each, 
to  and  including  December,  1884,  from  the  three  telegraphic  observations,) 

[The  montUy  average  is  obtained  by  diTiding  the  same  of  the  amount  ot  cloudiness  recorded  daily  by 
the  number  of  observations  taken.] 


Stations. 

H» 

5.4 

.a 

6. 

C3 

I 

6.0 
6.5 

6  8 

1 

6.0 
6.4 

1 

5.9 
4  ft 

P 
►9 

5.7 
4.8 
6.0 
5.1 
4.1 
4  0 
4.7 

.'i.o 

1 

5.1 
4.4 

6.7 
4.6 
4  3 
4.8 

• 

6.8 
4.7 
6.8 
4.6 
4.6 
4.8 

1 

6.6 
6.1 
6.0 
4.9 

4.8 

4  n 

1 
6.8 

1 

6.6 

1 

i 

Kejr  England: 

Eastport,  Me 

5.t 
4.9 
6.4 
S.4 
5.4 
6.4 
6.1 

5.0 

6  7 

Portland  Mo 

4.7i  &6 
e.2;  6.6 
4.9  6.5 
4.7   6.0 
6.0  6.5 
4.7  6.2 

5.fl'  fl.1 

5.1   .S.8 
6.3  6.0 
5.1   6.5 
4.9  6.6 
5.0;  6.4 
4.9  &.1 

6.7  7.1 
6.1   5.7 
4.9  6.9 
6.1   6.7 

5  6 

Mount  Washington,  N.  H 

5. 8'  6. 0 

6  6 

Boston  Mass 

5.6 

ft.  9!  i.o 

6  1 

Block  Island.  R.  I 

4.6  4.6  3.6 
5.6  5.1!  4  8 

4  7 

New  Haven,  Conn 

6l1 

Now  London  Conn......  .•...■....••••. 

6.2 
5  ft 

4.6  4.5 
6.2  4.0 

4. 71  4. 6 

5.0;  5.7 
4. 7'  4-  7 

4  8 

Middle  Atlantic  Statest 

Albonv,  N.  Y 

6  6 

New  YorkCitv 

6.8   6.1'  .'1.41  fi  1^  4.0  4  fi 

4  »i  4. 9 
4.8  4.7 

4.7  4  0 
4.0  4.7 

4  4|  4. 7 
4.71  4fi 

4.8  4.7 
4  0  5.0 
4.0  4  0 
4.0  5.2 

6  1 

Pliiladolphia,  Pa 

Atlantic  Citv.  N.J T 

f  -  -  3   5.5 
t          .4  HI 
«          ,5  6.7 
«          ,5  5.0 
«          ,2   5.4 
C          .46.0 
e          3  5  i 

5.4  4.5 
.1. 6   4  8 
5.0  4.9 
4.0  40 
5.  6,  4.  6 
5.  :i  4. 4 
.S.4  4.7 
5.4  4  8 
5.2  4.4 
.1  .'1   4  ? 

4  7 
4  0 
4.8 
41 
4.5 
5.0 
4  0 
5.0 
45 
4  7 

4.5 
4.7 
4.8 
4.0 

4.5 
4  b 
4.7 
3  ft 

6.0 
6  2 

BamoentCity,  N.J 

Capo  May,  N;  J     

6.0 
S.I 
4  9 
4.9 
4  8 
6.1 
6.0 
4.5 
4.4 
4.7 

4.6 
5.4 

4.8 

4.6 
4  8 
4.2 
4.7 
4.7 
4  7 

3  8 

6.6 
6.1 
6.6 
6.6 
6.3 

5.2 
4  6 

Snmly  Uor.k,  N.  J 

Delawaru  Bruakwater.  Dol 

4.9  4.6 
4. 3  4. 7 
4.6!  4.5 

4. 71  4. 7 
4  s*  4.  a 

6.0 
5  1 

Baltimore,  Md  

60 

Washington  Citv 

c        a 

i           1 
C          ,0 

S           0 
S           3 

i           3 

fl           0 

8           8 
t           0 
fi           8 
8           2 
4           U 
G           H 
8           8 
4           6 

4           5 

5.5 
6.1 
4  k 

6.7;  5.  S 

Cane  Henrv.  Va 

5.5  6.U 

Chincotengue.  Va 

4  9   4  9   3.0   4.6 

6. 3;  4  8 

Lynchburg,  Va..... 

4.  ►!  4. 0  4. :{ 

4  H 

4.6  5.0 
4.9  5.1 

5.1   6.1 

4.6  6.4 
46   5H 
4  8   5.0 

4.4  4  9 

5.0  5.4 
40  5.0 

4.5  5.11 

4.7  6.2 

4.1  4  3 

4.2  4.6 

4.8  5.0 
4.0   4.:i 

4  1'  3  9 

4  7,  4.2 

4.5  4.8 

4. 5  4. 7 
4  6  4.5 

4.6  4.4 
4.6  42 
rK  0   4.  1 

4  8  46 

-Noifolk,  va  

5.U1  5.2  4.  U  4  0 

6.0  4  9 

South  AUontic  States: 

Charlotte,  N.  C 

Ha4teras,  N.  C  .- 

5. 2  6. 4  4. 0 
5. 0    5.  L   4. 3 

• 

5.2 
4  8 
4  3 
5.5 
4.3 
4  9 
4T 
4.0 
4.0 
4.0 

4  6 
4.8 
0.0 

6.2  6.2 
5.2,  6.0 

KiUyHrtwk,N.C 

Maron.  Fort.  N.  C 

4.8 
6.0 
4,5 
4.8 
4  2 
4.0 

5.0   4  2 

5.5  4.5 

4.6  3.8 
4.6  4.5 
4.2  4.1 
4.5  4.0 

5.114.8 
6.2  5.1 

Smithville,N.  C... 

Wilmington,  N.  C 

4.7!  4  6 
5.0.4  9 

Charleston.  S.  C 

Augusta,  Ga ••. 

4.7 
4  4 
4.8 
4  0 

3.1 
5. -J 
5.  J 

4  1 
3.0 
4.4 
4  4 
4.4 
4.5 

3.7 
3.5 
3.4 
4.0 
3.9 
3.7 

4.7 
3.8 

4.2 

3.0 
3.8 
4.1 
4  3 

2.9 

4  6  4. 5 
4.  8|  4  « 

Savannah.  6a 

4.:i  4.5  4.3 
3.0  4.1   4.U 

3.6  3.4    3.5 
2. 8  3.  0  4. 2 
4.0    3. 8   4.U 

4.6|  4.7 

Jacksonville,  Fla 

4.6  4  3 

Florida  Peninsula: 

Cedar  Kevs.  Fla 

4.0  3.8 

Kev  West,  Fla 

4.6  4  0 

4.7  49 

1 
4.6  4.8 

4.1  48 
4.0,  4.5 

4.3  4  8 

3.8  4  8 
4.14.8 

3.9  4.7 

4.6  4.5 
3.9  4.7 
3.8  4.7 

3.7  48 

4.4  4.8 

4  2  6.5 

4.2  4.5 

1 

4  7   4.8 

4.0 
3.7 

&4 
5.3 
5l1 
5.6 
5.4 
5.5 

6.6 
6.1 
5.2 
5.4 
5.6 
6.3 

5.8 

4.8 

5.9 

4  2 

Sanfonl,  Fla 

4.2 

EantemGulf  Stotes: 

Atlanta,  Ga 

fl           4   4.04.9 
fi           0  4.4'  4.9 
fi           0]  4.7   4.8 
fl           5  4.8  4.0 
fi           5>  4. 9;  4.  5 
8           0  4. 0   5.  0 

fi           6   6.2   5.0 

4  5 
4.2 
4.2 
4.4 
4  3 
4.6 

4.8 
4.3 
4.6 
4  8 
6.0 
4.9 

4.6 
4.0 

4  3 

5. 2  4. 8   5. 4 

4.7  4.7   4.7 

4.8  4.9  4.8 
5.1   4.8  4  8 
4  0   4  2  4  0 
4  6   b.  0  4.  7 

4.5  4.2  3.6 
8.9,  42|  4.0 
3. 5  4  0  3. 4 
4  1   3.9  4.1 
40!  3.7   3.8 
4  2   4.1   3.5 

3. 9;  8. 8  4  6 
3. 5|  3. 0.  4. 9 

4.4   4  2  4.8 

5.1 

Pensacola.  Fla 

4  7 

Mobile.  Ala    .. 

4.7 

Montgomerv*  Ala 

4  9 

Viclisburi?  Miss 

4.6 

New  OrWans.  La 

4.9 

Western  Gulf  States: 

Shreveport,  La 

4.7 

Fort  Smith,  Ark 

6          4   6.2 
6          9  6.2 
6           4   5.2 

5.3 
4.5 

4  9 
5.0 
6.5 

5.3 
41 

5  1 

4.7 

Little  Rock,  Ark 

4.5 

Galveston,  Tex 

4.6 

Indianola.  Tex 

6          7 

5  6 

4  0 

Palestine.  Tex 

6          9 

5          A 

5  5 

6  9 

'1 

5.5 

4.8 

5  a' 

4  8 

Rio  Grando  Valley: 

Brownsville.  Tex 

4.9 

Rio  Grande  City,  Tex 

Ohio  Valley  and  Ti  nnessee : 

Chattanooca.  Tenn 

41 

.'i.o 

Knoxville,  Tenn 

9          7   6. 8   5. 0!  4. 4I 

5.0  4.0  4.5 

4.0  8.9  5.2 

6.4   5.0 
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Average  ohudinese,  eoale  of  0  to  10,  at  aiatiane  of  the  Signal  Service,  United  Statee  Armjff 

4^, — Continaed. 
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6.0 

e.6 

6.2 
&8 
8.4 

7.0 
7.1 

7.7 
&0 
7.0 
7.7 
7.4 
7.0 
7.0 
7.0 

7.1 

7.0 
7.0 
6.7 
7.1 
5.7 
0.0 
S.1 

4.0 
4.8 
6.6 
4.8 
4.7 
&0 
0.1 
6.7 
6.4 

6.0 
6.0 
47 
4.4 
4.0 

4.4 

4.4 
4.3 
5.2 

6.4 
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6.8 
6.4 
6.8 
4.0 
6.4 
4.2 
8.6 
4.0 

8.2 
8.7 
8.8 
4.1 
8.1 

4.6 
8.0 
3.8 
2.0 

8.5 
8.2 
8.4 
8.6 

6.0 
6.^ 
6.0 
6.0 
6.1 
6.6 
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6.6 
7.8 
6.0 
6.6 
6.6 
6.4 
6.4 
&1 

6.2 
6.8 
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6.2 
6.1 
6.4 
6.6 
6.8 
&6 

4.0 
4.8 
5.5 
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6.0 
&2 
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6.5 
&6 
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6.6 
6.6 
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4.0 
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6.8 
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5.6 
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5.6 
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5.4 
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5.4 

4.8 
5.1 
5.0 
5.2 
5.1 
6.6 
6.3 
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5.2 
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4.6 
5.4 
5.7 
5.2 
&l 
ft  3 

4.7 
6.0 
4.7 

4.0 

4.4 
4.5 
4.0 

5.2 
5.1 
4.8 
4.6 
4.7 
4.6 
5.0 
4.9 

4.0 
6.8 
4.4 

6.8 

4.8 

4.3 
6.2 
&4 
6.3 
5.1 
5.3 
4.0 

4.0 
4.0 
4.7 
4.6 
4.6 
4.7 
6.1 
5.0 

4.6 
4.0 
4.5 

4.4 
4.9 
4.7 
4.6 
4.5 
4.4 
4.9 

4.7 
4.8 
4.6 

4.6 
4.2 

4.7 
4.3 
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4.6 
3.7 
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4.3 
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4.0 
4? 
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3.0 
4.2 
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4.4 
4.8 
6.4 

&0 
6.4 
6.0 
6.0 
6.6 
5.2 

5.8  6.8 
6.4  6.3 

5.6  6.8 

5.7  6.4 
5.7  6.6 

6.6  7.2 
6.51  7.1 

7.4  a 2 
8.1   &7 

7.7  a4 
7.7   &3 
7.3  7.6 

6.5  7.6 

Vmnr^*%  Twin 

48 

NiHihyille.  T^mn...... ,_--,,.,,, 

6,4 

LoaityUle,Ky 

6.2 

6  8 

Oln^fhiDwM,  Ohf<^ 

6.8 

CollinibQ*.'  Ohio  -TT.-r - Tr 

4  2 

4.8 

.'^.6 

Pitttbarg/  Pa 

4.4 

4.4 
4.6 
4.3 
4.2 
4.0 
4.1 
4.3 
4.0 

4.1 
4.8 
3.6 
4.0 
4.8 
4.0 
3.7 
4.5 
4.9 

4.6 

4.3 
4.3 
4.5 
4.4 

5.0 

5.1 
5.8 
6.0 
5.0 
4.0 
4.4 

6  8 

FnflU^,  N.  Y 

6.0 

Osweffo.  IT.  T...««> 

6.8 

BoohMtor.K.T 

6.0 

Erie,  Pa... 

5.0 

CU>veland,  Ohio 

5.8 

SanduskT,' Ohio 

5.5 

Toledo,  Ohio 

4.6  5.5 
4.4'  5.1 

6.6  7.3 
6L2  &9 

7.2:  7.8 

5.7 

"iUt^it.  Mkh   

5.5 

Upper  Lakes: 

Jklpeaa,  Hioh 

5.2 
5.3 
4.4 

6.0 

5.7 
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5.4  7.3  JB.1 

5  7 

G-ravd  Iftven,  Hiohx .,...  ..........r-  - 

.5.0 
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6.1'  6.4 
t8  4.4 
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4.9  6.5,  6.3   &3 
6.3  6L1   6.2   5.8 
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4.0 
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3.0  8.5 
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3.3 
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&2  8.8 
6.7   4.4 

5.0  3.7 
4.6;  8.8 
6w4   4.0 

4.9  3.6 
4.4   3.3 

4.6   .^5 
4.0   3.5 
2.8!  2.0 

4.1   4.7   4.3 

Gh4Tenne,'Wyo 

3. 7,  8. 2 
3.8   8.7 

3.7 
4.2 

3.5   a8  3.9 

Iforth  Platte.' Kebr 

4.2,  4.6  4.4 

Middle  Slope: 

Denver,  Colo 

1 
4.1   3.1 
4.7.  8.6 
3. 9,  8. 1 
3.4   3.1 

3.4 
3.6 
3.5 
8.3 
3.7 

1        1     ■ 
3.2   3.4   3.8 
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3.0 
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3.6 
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3.4 
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4.0 
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3.5 
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3.1 
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3.9  3.7 
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3.3  3.1 

StooktoD,  Fort,  Tex 

3.3 
3.0 
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3.4 

3.3   8.1 
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Santa  F6,  N.  Mex 

3.3  8.7 

Bl  P^^A,  T«T     - ....,..,,.-, 
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K8  2.0 
2.0  2.2 

3.  s;  3. 5 
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APPENDIX  49. 

8iate$  Army,  for  each  month  and  the  year,   ( Computed  from  the  oommenoement  of  ohiervalions 
from  the  three  telegraphic  observalioHs,) 

days  comprise  ftom  0  to  8 ;  fair,  0  to  22,  aod  clondy,  28  to  30,  inclasire. 


5.214.4  11.41  a  6 
8  5;14.5'  aOU.2 
6.241.413.4)  7.0 


7.2{13.0 
13.2:13.3 
8.5U4.8 
0. 1115.0 


0.3J14.3 
7. 6 15. 7 
9.4  13.7 

10.  7  13.  6 
8. 7!  15.  6 

12.3'll.O 

&5I5.a 

I 

10. 0  14. 6 
0.114.4 
9.0;  14. 3 
0.0' 15.0 
&2|l6w8 

10.1114.4 
a  7  14. 4 


0  0,11. 1 
4.5  10.5 
7.7  10.4 
a  0  10. 3 


15.8 
12.2 
14.6 
14.8 
15.0 


7.5lia6 

a  5|15. 2 

9.2 

0.8 

9.6 

0.4 
10.0 
10.314.6 

0.  i;iao 

0.01a  2 

ii.4liao 

10.6 
10.5 

14.7 
14.8 
14.8 

lao 

15.0 
17.1 

ia4 

14.3 
13.5 


a2 

9.0 

10.0 
10.2 

a7 
a  4 

10.3 
7.9 

11.2 
1J.7 
12.2 
11.4lia2 
la  2115. 8 
11.7  17.0 

13.8,14.1 
15.110.9 


7.0 
7.3 

ao 

0.0 

a  8 

7.3 

ao 
ai 
5.0 
4.0 

4.6 
5.2 
2.5 

a  3 
ao 
7.6 
a6 
5.7 
ao 

4.4 

ao 
a3 
3.4 
2.0 
2.3 

3.1 


12.1 
a8 
10.  G 
11. 1 
9.6 

12.0 

ia5 

9.8 
10.0 
0.2 
a  8 
9.6 
lai 
0.1 


lK5ia9|  a2W9 


12.5 
12.5 
11.3 
laa 
12.0 
12. » 


12.4 
12.4 
10.1 
ia4 

14.1 

0.0 
12.6 

14.2 
12.2 
13.4 
14.0 
13.2 
12.2 
13.4 


0. 0  13. 2 
7.  8  12. 0 
a  0  15.  2 
7.0  14.2 

a4ia4 

8. 6  13. 


7.8,10.411.1 
10.  C   7.8ia4 


a  5 
a8 
10.3 
9.5 
7.3 
94 
ao 


ia4ia] 
11.212.4 
ia7,ia5 
11. 2  la  5 


9. 4;i2. 0 
0. 6 11. 7 
11. 21a  6 

11.7|10.1 

iaoi2.7 

13.3  a  4 

iaiii.8 


7.012.411.2 

a  8 11.  111.  2 
a  4  11. 3  la  4 
a2ji.4ia4 

a  2  12. 6 12. 0 
12. 5  11. 1 

ii.3|ia2 


14.0 

ia5 
ia5 

Id  6 


ii.oiao 

4. 8  20. 6 

5.  5  2a  5 


7.2 
10.4 

a8 
a  7 

11.2 

a2 

lai 
ia7 
lao 

12.5 
12.4 

ia3 


laa 

14.8 

lai 
lao 
ia5 

18.2 

lai 

12.3 
11.5 

lao 

15.7 

lao 


a8 

11.2 
7.8 
9.8 
9.2 
0.3 
7.4 
7.3 

a3 
ai 

4.4 

a  6 

2.0 

a5 
a  8 

7.1 

a  4 

4.3 
4.6 

2.8 

ao 

.1.5 
4.6 


ia8ii.3 

a  5  12.  5 

ii.7iao 

la  8  12. 0 
11.3;  9.9 
a  8  10.  8 

la  6  la  7 

ia6l2^5 

a  0 11. 7 

a  5  12. 3 

I 

la  2 12. 2 
3.  5  2a  2 
7. 01a  5 

12.811.2 
14.4,11.0 

12. 8  la  1 

11.511.4 
12.  8  la  3 
10. 8 12. 8 

14.5  a  4 

:a7  a  7 
las  a  2 

12. 6 11. 8 


2.0;i2.212.0 
2. 7  la  7  12. 3 


4. 7  la  7  4. 6 
12. 8  1*2. 31  a  0 


lao 
a  5 

12.3 


a4 


7. 7111.  2112.1 

a  8,11. 6,1a  6 
as  a 514.7 


a  5  a  8 11. 4 


ia6 


a  8,1a  7 
a3iao 


a  6'  7. 0 

a7iia3 
a  2 11.2 


12.0 
12. 2 
12.6 


12.6 
12.7 
11.8 


12. 8  la  2 
ia812.2 
U.7  a  2 
la  8  12. 5 


a  4 12. 4  la  8 

7. 7  IL  5  11. 8 
a311.411.4 

a2'ia3ia2 


6ia 


11.012.7   a  4 

iioiLo:  as 


ia81'2.4 

ia2  a  4 
la  0,  a  0 


ii.5!iao 

1  a  0,44.0 

12  0;11.4 

ia314.2 

ia5ia2 
la  8  a  7 
i4.2iai 

U.8  a  8 
12.311.6, 
11.611.4 


las 
ao 
ao 
ao 
ao 
ai 

7.7 

7.8 
7.7 

a2 

7.5 

7.8 

a4 

7. 


1.4   a  2; 

a  1  la  0' 

11.014.5 


12-  6  a  7  a  7 
i4.2iao  a8 


as 

7.0 
7.6 

as 
a3 

7.6 

a7 
a  4 

7.1 

ao 

a4 
ao 
as 


lao 
ia3 

14.0 
12.9 


a  9,  7.2 

a  2!  a  s 
a 9  as 
11.7  a4 


i4.6ia6  as 
ia7,iao  7.3 
ia6ii.4  ao 
i4.4ia8  a  8 

14.611.8  4.6 

10.3 las  4.4 


a  4 11.1 
a  11a  8 
a  7  a  1 
a8ia2 
la  0 12. 0 
ia3n.2 
la  5  la  8 


11.2 

11.1 
lao 

ao 
la 

a4 

.  11. 2 

6  a8 

21a  7 
811.8 

3'  a  4 
01a  0 
511.5 

4:  a  6 


12. 7|  7.6 
a  2  14. 0 
10. 7  la  9 
ia512.8 

la  0 11. 5 
iLi  a 3 
ii.7ia4 
ia7,  a  9 
la  3 11. 1 
a  711. 1 
I 

la  6 10. 6 
la  4,14.0 

a5iao 

ii.o'iai 
la  711. 2 
ii.5ia3 
11.4  a  8 
a  911.0 
la  Ojia  1 

la  8  la  1 
ia6ii.8 
12.7  a2 
la  6  la  8 
la  0 11. 9 

11.011.0 


i2.3ia4  a  3  a  5 11. 
la  111.  4  asjii.o  as 


las 
lai 
ia2 
11.0 
ao 
as 
a7 


14.2 

a  9 
lao 

a  7 

a  6 
11  4 

ai 

a  6 
ai 
a  4 
las 
ao 
7.0 
ao 


a? 
7.8 
a  4 
7.2 
as 
as 
7.9 
a  4 
a  6 
a  2 

a  8 
a6 
7.5 

ao 
ai 

S.2 

a  8 
ai 
a  9 
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APPENDIX    SO. 

IHreoUan$  from  mhioh  ike  pnwUUng  vnnd$  have  Pem  observed  to  blow  at  stations  on  the 
Central  Paeifio  and  Southern  Paoifio  Bailroads  and  connecting  branches  during  each 
month  of  the  year  l^»i, 

[Copied  from  the  reeorda  oo  file  at  the  office  of  the  chief  engineer  of  the  C  entnd  Pacii&e  Bailroed.] 
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S. 

w. 

SW. 

SW. 

SW. 

rW. 

s. 

N. 

SW. 

a 

SE. 

N. 

SW. 

W. 

N. 

w. 

N. 

N. 

S. 

S. 

NE. 

SE. 

N. 

N. 

NE. 

NE. 

8. 
SW. 

BE. 

SB. 

SW. 

W. 

SW. 

s. 

NW. 

s. 
s. 

SW. 

s. 
w 

NW. 

SB. 

SW. 

W. 

S. 

N. 

SW. 

SW. 

N. 
EScW 

W. 

S. 

NE, 
SW. 

N. 

0) 
SW. 

SE. 

S. 

S. 

S. 
NW 
NW. 

W. 
NB. 
NW. 

N. 

SB. 

S. 

8. 

SW. 
SW. 

N. 
W. 

N. 

NW. 
NW. 
NW. 
W. 
SW. 

s. 

SW. 

E. 
SW. 

8. 
W. 
SW. 

w. 
s. 
s. 

SW. 

N. 

w. 


NW. 
SW. 
SW. 
SW. 

SW. 

w. 

SW. 

s. 

NW. 

N. 

S. 

SB. 
NW. 

W. 
NW. 

SE. 

SB. 

W. 

E. 

S. 
SW. 

B. 
W. 

S. 
NE. 
SW. 

s. 

SW. 

SW. 
SE. 

s. 
s. 

8. 
NW. 
NW. 

W. 

N. 

NW. 
N&S. 

W. 

w. 

SE. 
SW. 
SW. 

N. 
SW. 

8. 
NW. 
NW. 
W. 

W. 

S. 

8. 

SW. 
SE. 

8. 

8. 

W. 

8. 

W. 

8. 

S. 
SW. 

N. 

W. 


NW. 
W. 
SW. 

SW. 

SW. 

w. 

SW. 
S&N. 
NW. 

N. 
NW. 

SB. 
NW. 

W. 
NW. 

SB. 

W. 

W. 

8. 

S. 
SW. 

W. 

N. 

E. 

W. 
SW. 
NE. 
SW. 

8. 

SW. 

N. 

SE. 

8. 

W. 

8. 
NW. 
NW. 

W. 

S. 
NW. 

N. 

SW. 

w. 
w. 

SW. 
SW. 

N. 

w. 
(») 

NW. 
NW. 

W. 

W. 

s. 
w. 

SW. 

s. 

NW. 

N. 

N. 
8W. 
W. 

8. 

8. 
SW. 

8. 
NW. 


NW. 

W. 
SE. 
SW. 

NB. 
£. 

SW. 

8. 

NW. 

N. 
NW. 
SB. 
NW. 
SW. 
SE. 
SE. 
8W. 
W. 
8. 
8. 

SW. 
8. 
W. 

P. 

6. 

SW. 
SW. 

8. 

SW. 
SW. 


8. 
S. 

NW. 

W. 

8. 
NW. 

N. 

SW. 

N. 

NW. 
SW. 
8W. 

N. 

W. 

8. 
NW. 
NW. 

W. 
S&W 

W. 

W. 
8W. 
SB. 
NW. 

N. 

W. 
SW. 

w. 

8. 

S. 

SW. 

s. 
(») 


NW. 
W. 
SE. 
SW. 

NE. 

£. 

SW. 

8. 

NW. 

N. 

N. 

HE. 

NW. 

NW. 

B. 

SE. 

W. 

W. 

8. 

SE. 

RW. 

SW. 

W. 

w. 
w. 
s. 

SW. 

SW. 

8. 

8W. 

W. 

SB. 

8. 

W. 

6. 
NW. 
NW. 

W. 

N. 
NW. 

N. 

SW. 

w. 
w. 

SW. 
SW. 

w. 
w. 

8. 
NW. 
NW. 

W. 

E. 

W. 

w. 

SW. 
SE. 
NW. 
N. 
W. 
W. 
E. 
8. 
S. 
SW. 

s. 

SB. 


NW. 
W. 
SB. 
SW. 

SW. 

E. 
SW. 

8. 
NW. 
N. 

il 

NW. 

W. 

SE. 
SB. 
W. 
W. 
8. 
N. 
SW. 

8^. 

w. 
w. 

8. 
S. 

SW. 
8. 

(>) 

w. 

SE. 
8. 
W. 
SE. 
NW. 

P. 

SE. 

NW. 

(') 

SW. 

8. 
W. 
SW. 
SW. 

w. 
w. 

8. 
NW. 
NW. 
SW. 

8. 

W. 
W. 
8W. 
SE. 
NW. 

N. 

8. 
SW. 

E. 

S. 

8. 
SW. 

S. 
NW. 


W. 
SB. 
SW. 

NE 

E. 
SW. 

8. 
NW. 

N. 

N. 

rh 
NW. 

0) 

SB. 

SB. 
NW. 

W. 

8. 

N. 
SW. 

8. 

8. 

E. 
W. 

8. 

SW. 
8W. 

8. 

SW. 
W. 


8. 

SW. 
NW. 
NW. 
E&W 

N. 
NW. 

N. 

(») 

8. 
W. 
SW. 
SW. 

s. 
w. 

A. 

NW. 

w. 

8. 
W. 
W. 

0) 
SE. 
NW. 

N. 
S. 

w. 

w. 
s. 
w. 

SW. 

N. 
(>) 


NW. 

W. 

W. 
SW. 

NW. 

E. 
SW. 

8. 

^.» 

8. 
NW. 
NW. 

8. 

8<2. 
NW. 

W. 

8. 

N. 
SW. 

w. 

SW. 
E. 

SW. 
SW. 

N. 


W. 

SB. 
8. 
8. 

S. 

A. 

£. 

N. 
NW. 

N. 

SW. 

w. 

w. 

SW. 
SW. 

w. 

SW. 
N. 

NW. 

NW. 

(») 

SW. 

w. 
w. 
w. 

SB. 
NW. 

N. 
N. 
W. 
E. 
N. 
S. 
SW. 

(') 

SW. 


NW. 

SW. 

w. 

SW. 

£! 

SW. 

8. 

NW. 

N. 
8. 

f 


NW. 

SW. 
SE. 
SW. 

SW. 
B. 
N. 
8. 
NW. 
8. 
8. 
0) 
SE. 
8. 


W. 
SB. 
SW. 


.8W. 
8. 


N. 


NW. 


NW. 
W. 
8. 

^. 
W. 

SB. 
B. 
W. 

8. 

A 

N. 

IN. 
!  SE. 

W. 

^.> 

W. 

N. 

NW. 
NW. 

E. 

N. 
NW. 

N. 

SE. 

W. 
W. 
SW. 
SW. 
W. 

^? 

SE. 
NW. 

N. 

E. 
W. 
W. 
NW. 
SB. 
SB. 

rt. 

E. 

S. 

£. 

8. 

8. 
NB. 

S. 
SB. 


SE. 
NW. 

N. 

8. 

N. 
SW. 
SW. 
SE. 

E. 

E. 

8. 

SW. 
NE. 

N. 


SW. 

SE. 
R. 
8. 
N. 

NW. 
8. 
W. 
8. 
8. 
N. 
fW. 
NW. 
N. 
SE. 
W. 
SW. 
8. 

SW. 

N. 

NE. 

NW. 

W. 

SW. 

W. 

SE. 

N. 

SE. 

S. 

8. 

8. 

SW. 
W. 

s. 

N. 

SW. 

N. 

(>) 


SE. 

NW. 

W. 

8. 
N. 
8W. 


W. 


SW. 
N.&8. 


JW. 
»8W. 
8.B. 

S. 

8. 


W. 

N. 
NW. 

N. 


W. 
W. 
8W. 
SW. 

N. 


NW. 
NW. 

wis 
w. 
w. 

SB*.' 
NW. 

N. 
W. 
SW. 

w. 

8. 

S. 

BW. 


SNo 


*ObB6rT»tloii6  diflooDtianed. 
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KEPOET   OF   THE   CHIEF   SIGNAL   OFFICER. 


APPENDIX    SI. 

DirectfofM  frwii  whiok  the  prevailing  winds  have  been  observed  to  blow  at  stations  of  the 
Signal  Servioef  United  States  Army^  during  each  month  of  the  year.  (Computed  from  the 
oommenoement  of  observations  at  each  to  and  including  December,  1884.) 


Stations. 


New  England : 
Ea8tport,.^(e  .. 
Portland,  Me  .. 
Mt.  Washington.  N.H 

Boston,  Moea 

BIockIsIaDd,R.I... 

Ne^  Haven,  Conn.  -, 

Now  London.  Conn . . 
Middle  Atlantic  Stetes : 

Albany,  N.  Y 

NewTforkCitv 

Philadelphia,  Pa  .... 

AtUnticCity,  N..r. 

Barnocrtt  City,  N.J. 

Capo  May,  N.J 

8andv  Hook.  N.  J  . 

Del  Break  water,  Del. 

Baltimore,  Md 

Waabiogton  City  .... 

Cape  Henry,  Va 

Chincoteagne,  Va — 

Lynchburg,  Va 

Norfolk,  Va 

Sonth  Atlantic  States : 


Charlotte,  N.  C 

Hatteras,  N.C 

Kitty  Hawk,  N.C.... 
Macon.  Fort.  N.  C .. . 

Smithville,  N.  C 

Wilminjiton,  N.C... 

Charleston.  S.  C 

Anflmsta,  Ga 

Savannah.  6a    

Jacksonville,  Fla 

Florida  Peninsula : 

Cedar  Keys,  Fla 

Key  West,  Fla 

Sanford,  Fla 

Eastern  Gnlf  States : 

Atlanto,  Ga    

Pensnoola.  Fla 

Mobile,  Ala... 

Montgomery,  AJa — 

Vicksbnrg.Miss 

New  Orleans,  La 

Western  Gnlf  States : 

Shreveport,  La 

Fort  Smith,  Ark 

Little  Rock.  Ark 

Galveston,  Tex 

Indian<Aa,  Tex 

Palestine,  Tex 

Rio  Grande  Valley  : 

Brownsville,  Tex  — 

Rio  Grande  City,  Tex 
Ohio  Valley  and  Tennes- 
see: 

Chattanooga,  Tenn .. 

Knoxville,  Tenn 

Memphis,  Tenn 


NW. 
NW. 
NW. 

NW. 

N. 

NW. 
NW. 

S. 

W. 
NW. 
NW. 
NW. 
NW. 

W. 
NW. 
NW. 
NW. 
NW. 
NW. 
SW. 

N. 

xNE> 

SW. 
NE. 
SW. 

N. 
SW. 
SW. 
NW. 

NW. 
NE. 


NK 

NE. 
NW. 

NW. 

N. 
N. 

NW. 
N. 
N. 

8. 

E. 

NW. 

N. 
N. 
8. 

N. 
SE. 


NE. 
SW. 
NW. 


NW, 

NW. 

8. 

8. 

8. 

S. 

8. 

8. 

8. 

NW. 

NW. 

NW. 

NW.    NW. 

S 

S. 

8. 

8. 

S. 

SW. 

NW. 

W. 

NW. 

NW.   N>V. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW.   NW. 

SW. 

SW. 

SW. 

W. 

SW. 

W. 

W. 

V. 

NW. 

NW.    SW. 

8W. 

SW. 

SW. 

SW. !  SW. 

NW. 

NW. 

NW. 

NW.   NW. 

s. 

s. 

8. 

s. 

SW. 

SW. 

NW. 

N. 

NW. 

NW.    NW. 

SW. 

SW. 

SW. 

SW. 

N. 

N. 

NW. 

NW. 

NW. 

NW.    NW. 

s. 

s. 

8. 

s. 

8. 

S. 

NW. 

NW. 

NW. 

NW.  1  NW. 

SW. 

SW. 

SW. 

SW. 

SW. 

NW. 

W. 

W. 

NW. 

NW.  1  NW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

NW. 

NW. 

NW. 

NW. :  NW. 

s. 

8. 

8. 

s. 

S.       SW. 

NW. 

NW. 

NW. 

NW. 

NW. 

s. 

S. 

8. 

s. 

SW.  1  NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

s. 

8. 

8. 

s. 

8.     1    S. 

NW. 

NW. 

NW. 

NW. 

NW. 

SE. 

SB. 

SW. 

SW. 

SW.  1  NW. 

NW. 

W. 

NW. 

NW. 

NW. 

NE. 

SW. 

s. 

NE. 

SW. ,  NE. 

NW. 

NW. 

NW. 

NW. 

NW. 

SE. 

S. 

SW. 

S. 

N. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

S. 

8. 

s. 

8. 

S. 

s. 

NW. 

NW. 

N. 

NW. 

S. 

SB. 

SE. 

SW. 

NE. 

NE. 

NE. 

NW. 

SW. 

NW. 

NW. 

NW. 

S. 

S. 

8. 

NE. 

8. 

S. 

NW. 

NW. 

NW. 

NW. 

NE. 

S. 

SW 

SW. 

NE. 

NE.     NE. 

W. 

SW, 

NE. 

N. 

SW. 

SW. 

SW. 

SW. 

SW. 

NE. 

NE. 

N. 

N. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

NE. 

NE. 

NE. 

SW. 

SW. 

NE. 

NE. 

NE. 

NE. 

SW. 

SW. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

SW. 

SW. 

NE. 

NE. 

NE. 

NE. 

NE. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

NE. 

NE. 

N. 

N. 

N. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

N. 

N. 

N. 

N. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

NE. 

NE. 

NE. 

SW. 

SW. 

SW, 

SW. 

SW. 

SW. 

SW. 

SW. 

NE. 

NE. 

NE. 

NE. 

NW. 

NW. 

NW. 

SE. 

8. 

SE. 

NE. 

NE. 

NE. 

NW.lNW. 

NW. 

8.   ;  SW. 

8. 

SW. 

SW. 

SW. 

NE. 

NE. 

N. 

NW. 

NE. 

SW. 

SW. 

NE. 

SW. 

SW. 

NE. 

NE. 

NE. 

NE. 

NB. 

NE. 

if! 

SW. 

W. 

w. 

w. 

NE. 

NE, 

NE. 

NE. 

NE. 

B. 

E. 

E. 

£. 

E. 

E. 

E. 

NE. 

NE. 

NB. 

SB. 

SW. 

SW. 

SW. 

£. 

SW. 

NR 

NE. 

NE. 

NE. 

NE. 

NW. 

NW. 

NW. 

E. 

NW. 

w. 

E. 

E. 

E. 

NW. 

NW. 

SE. 

8. 

8. 

SE. 

SW. 

SW. 

S. 

SB. 

NE. 

N. 

N. 

N. 

S. 

8. 

8. 

s. 

8. 

S. 

N. 

N. 

N. 

N. 

NW. 

NW. 

8. 

SE. 

SE. 

SW. 

E. 

E. 

E. 

NW. 

NW. 

SE. 

S. 

S. 

SB. 

SW. 

SW. 

SE. 

N. 

N. 

SE. 

SB. 

SE. 

SE. 

SE. 

SE. 

SE. 

SE. 

SE. 

E. 

E. 

N. 

N. 

S. 

8. 

8. 

S. 

8. 

8. 

SE. 

SB 

8E. 

8. 

8. 

E. 

E. 

E. 

E. 

E. 

E. 

E. 

E. 

E. 

E. 

B. 

NW.   NW. 

8. 

8. 

8. 

SW. 

NE. 

NE. 

SE. 

8. 

NW. 

SE.  1  RE. 

SE. 

SE. 

8. 

8. 

SE. 

SE. 

SE. 

N. 

N. 

S. 

SE. 

8. 

SE. 

S. 

8. 

S. 

SE. 

SE. 

N. 

N. 

S. 

8. 

S. 

S. 

8. 

S. 

8. 

8. 

8. 

b. 

8. 

S. 

SE. 

SE. 

SE. 

SE. 

SE. 

SE. 

SE. 

SE. 

N. 

N. 

SE. 

SE. 

SE. 

SE. 

SE. 

SE. 

SE. 

SE. 

SE. 

SE. 

SB. 

A. 

NW. 

SW. 

8. 

SW. 

SW. 

NE. 

NE. 

NE. 

S. 

8. 

SW. 

SW. 

SW. 

SW. 

SW. 

NE. 

NE.     NE. 

NE. 

SW. 

NW. 

SB.. 

SB. 

SB. 

SW. 

SW. 

NW.l 

NW. 

NW. 

NW. 

INW. 
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DirectUms  ftfum  vnhUik  the  prevailing  winds  have  been  observed  to  blow  at  stations  of  the 
Signal  Servioe,  United  States  Army,  /-o.— Oontinned. 


Lower  Lakes ; 

BuiWcN.Y 

Oswefl;o^N.Y.. ...... 

Bocheeter,  N.  Y 

Erie,  Pa 

CleTeland,  Ohio 

SandiiBky,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakee : 

Alpena,  Mich 

Escanaba,  Mich 

Grand  Haven,  Mich. 

Mackinaw  Citv,  Mich 

Maronette,  Mich  ... 

Port  Huron,  Mich 

Chica^eo,  111 

Milwaukee,  Wis 

Dnlnth,  Minn 

Upper  MiasiaaippiValley 

Saint  Paul,  Minn... 

LaCrosse,  Wia 

Davenport,  Iowa  ... 

Des  Moines,  Iowa . . . 

Daboqno.  Iowa 

Keoknk,  Iowa 

Cairo,  lU 

Springfield,  HI 

Saint  Lonis,  Mo 

Missouri  VaUey : 

Leavenworth,  Kans . . 

Omaha,  Nebr 

Bennett,  Fort,  Dak.. 

Haron,  Dak 

Yankton,  Dak 

Bxtreino  Northwest : 

Moorhead,  Minn 

Saint  Vincent  Minn. 

Bismarck,  Dak 

Boford.  Fort,  Dak... 
Northern  Slope : 

Asslnaboine,     Fort, 
Mont 

Benton,  Fort,  Mont. 

Coster,  Fort,  Mont .. 

Heleoa,  Mont 

Maginnis, Fort  Mont. 

Poplar  River.  Mont.. 

Shaw,  Fort,  Mont ... 

Deadwood,  Dak 

Cheyenne,  Wyo 

North  Platte,  Nebr.. 
Middle  Slope: 

Denver.  Colo 

Pikers  Peak,  Colo.... 

West  Las  Animas, 
Colo 

DodjreCity,  Kans  ... 

Elliott  Fort  Tex .... 
Soothem  Slope : 

Sill,  Fort  Ind.T.... 

Concho.  Fort  Ter. . . 

Davis.  Fort.  Tex 

Stockton,  Fort  Tex.. 


SW. 

5SE. 

<^ 

w. 

SW. 
SW. 
SW. 

SW. 

SW. 

w. 

NW. 
W. 
W. 
W. 

s. 

SW. 

NW. 
SW. 

NW. 

S. 
NW. 

N. 

NW. 
NW. 

S. 

s 
s. 

s. 

NW. 
NW. 
NW. 

NW. 

N. 
NW. 
NW. 
NW. 


SW. 
W. 
8E. 
SW. 
W. 
NW. 
SW. 

SW. 

W. 
NW. 

s. 

SW. 

w. 

N. 
N. 

N. 

SW. 
SW. 
SW. 


SW. 

S.  i 

NWJ 

w. 
w. 
w. 

SW. 
SW. 

w. 
w. 

N. 

w. 
w. 

NW. 
S. 

SW. 
NW. 
NE. 


H. 
NW. 
NW. 
NW. 
NW. 

S. 
NW. 
NW. 

S. 

N. 
NW. 
NW. 
NW. 

N. 
NW. 
NW. 

W. 


SW. 
SW. 
SW. 
SW. 
W. 
NW. 
SW. 

SW. 

W. 
NW. 

S. 

w. 
w. 

N. 

s. 

N. 

S. 

SW. 
SW. 


SW. 

NW. 

W. 
W. 
W. 
SW. 

w. 

NW. 


SW. 

W. 

W. 
NE. 

NE. 
SW. 

w. 

NE. 


NW.   NW. 

X.    I    N. 
NW.  I  N  W. 


NW. 
NW. 

N. 
NW. 
NW. 
NE. 

NW. 

N. 
NW. 

N. 

NW. 
NW. 

S. 
NW. 
NW. 

N. 

N. 

NW. 
NW. 
NW. 

N. 

NW. 
NW. 
NW. 


E 

NW, 

N. 

N. 
NE. 
NE. 

NW. 

N. 
NW. 

N, 
NW. 
NE. 

S. 

S. 

S. 

S. 
N. 

SE. 
NW. 
NW. 

N. 
NW. 
NW. 

£. 


SW. 


W. 
W. 
SE. 
SW. 

NEj 
SWi 
SW. 


SW. 

w. 

SE 
SW. 
W. 
NW. 
W. 

SW. 

NW.   NW. 
NW.   NW. 

s.      s. 

SW.    SW. 


SW. 

NE. 

NW. 

SW. 

W. 

SW. 

w. 

NE. 


E. 

N. 
NE. 


W. 
N. 


N.    1    S. 

S.        S. 
SW.     SW. 
SW.  '  SB. 


NW. 

s. 

SW. 

w. 

NW. 
NE. 
N. 
NE. 
NE. 

SE. 

S. 

E 

SW. 
SE. 

S. 

S. 

S. 

8. 

S. 
SE. 
SE. 
SE. 
SE. 

N. 
NW. 
NW. 


SW. 
W. 

SE. 
SW. 

w. 

SE. 
W. 
NE. 
SW. 

w. 

SE. 


N 


SW. 

E. 

S. 
SE. 

S. 

S. 
SW. 
SE. 


SW. 
W. 

w. 

s. 

SB. 
SW. 

SW. 

SW. 

SE. 

S. 
SW. 

W. 
NW. 

S. 

SW. 
SW. 
NE. 

SE. 

S. 
SW. 

8. 
SE. 

S. 
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APPE  NDIX    53. 


DESCRIPTION  OF  DISTRICTS  FOR  WHICH  INDICATIONS  ABE  PUBLISHED. 

Eastern  Ovlf  StAies. — Miasissippi,  Alabama,  western  G«oi)pa,  Dorth western  Florida, 
and  the  portion  of  Lonisiana  lying  east  of  the  Mississippi  river. 

Extreme  NorikwegL — ^A  belt  of  country  about  170  miles  broad,  extending  from  Dulath, 
Minn.,  to  Fort  Buford,  Dak. 

Limer  Lakes. — A  belt  of  country  about  80  miles  wide  extending  from  Lake  Cham- 
plain  to  the  Indiana  state  line,  including  the  region  south  of  and  adjacent  to  Lakes 
Erie  and  Ontario,  and  southeastern  Michigan. 

Middle  AHantic  States, — New  Jersey,  Delaware,  the  District  of  Columbia,  and  the 
iwrtions  of  New  York,  Pennsylvania,  Virginia,  and  Maryland  lying  east  of  the  All^ha- 
nies. 

Middle  Pacific  Region. — That  portion  of  California  west  of  the  Sierra  Nevadas  and 
north  of  the  thirty-seyenth  parallel  of  latitude. 

Middle  Plateau. — Western  Colorado  and  those  portions  of  Nevada  and  Utah  lying 
north  of  the  thirty-seventh  parallel  of  latitude ;  the  southwest  comer  of  Wyoming  and 
the  portion  of  California  lying  east  of  the  Sierra  Nevadas  and  north  of  the  thirty-aev- 
enth  parallel  of  latitude. 

Middle  Slope, — Eastern  Colorado,  southwestern  Nebraska,  western  Kansas,  northwest- 
ern portion  of  the  Indian  Territory,  a  portion  of  northern  Texas,  and  also  of  northeast- 
em  New  Mexico. 

Missouri  Valley. — A  belt  of  country  200  miles  broad,  extending  southeast  from  the 
forty-sixth  parallel  of  latitude  to  the  Arkansas  state  line. 

New  England  States.— ^Bine,  New  Hampshire,  Vermont,  Massachusetts,  Connecticnt, 
and  Hhode  Island. 

Northern  Slope. — The  portions  of  Montana  and  Wyoming  lying  eastof  the  Rocky  Mount- 
ains, southwestern  Dakota,  and  northwestern  Nebraska. 

North  Pacific  Region, — ^The  portions  of  Oregon  and  Washington  Territory  lying  west 
of  the  Cascade  range. 

Nortliem  Plateau, — A  portion  of  western  Wyoming,  western  Montana,  Idaho,  and  the 
portions  of  Oregon  and  Washington  Territory  lying  east  of  the  Cascade  range. 

Ohio  Valley  and  Tennessee, — ^Tho  belt  of  country,  about  350  miles  broad,  including 
Tennessee,  Kentucky,  southeastern  Illinois,  southern  Indiana,  and  Ohio,  southwestern 
Pennsylvania,  and  West  Virginia. 

Rio  Orande  Valley. — That  portion  of  southwestern  Texas  between  the  Rio  Grande  and 
Rio  Colorado  rivers  below  the  junction  of  the  Rio  Pecos  with  the  Rio  Grande. 

South  Atlantic  States. — North  and  South  Carolina:  the  portion  of  G^rgia  east  of  the 
eighty-fourth  meridian,-  and  northeastern  Florida. 

Southern  Slope. — Southeastern  New  Mexico,  central  and  western  Texas. 

South  Pacific  Region. — The  portion  of  California  west  of  the  Sierra  Nevadas  and  south 
of  the  thirty-seventh  parallel  of  latitude. 

Southern  Ptateau. — Western  New  Mexico,  Arizona,  and  southeastern  California. 

Upper  Lakes. — Lakes  Huron,  Michigan,  and  Superior  with  adjacent  territory. 

Upper  Mississippi  VaUey.-^-The  belt  of  country,  about  250  miles  broad,  between  Su- 
perior, Wis.,  and  Breckenridge,  Minn.,  on  the  north,  and  the  Arkansas  state  line  on  tiie 
south. 

Western  Qulf  Sbi^.— Arkansas,  the  portion  of  Louisiana  west  of  the  Mississippi  river, 
the  southeastern  portion  of  Indian  Territory,  and  eastern  Texas. 
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APPE  NDIX    54« 


EEFOBT  ON  THE  DISPLAY  OF  COLD-WA  VE  SIGNALS. 

Signal  Officb,  Wab  Depabtment, 

Washington  City,  June  30,  1885. 

Sib:  I  have  the  honor  to  Bubmit  my  report  upon  the  work  performed  in  connectioD 
with  the  predictione  of  cold  wares  and  the  display  of  the  cold- wave  signal  for  the  year 
ending  June  30,  1885,  prefiMnng  the  report  with  a  brief  history  of  this  recent  thongh  im- 
portant branch  of  Signal-Serrice  work. 

There  is  scarcely  an  industry  which  is  not  more  or  less  affected  by  a  sndden  and 
marked  iall  in  temperature;  and  especially  is  this  true  of  agriculture,  stock-iarmingy 
cotton-planting,  and  fruit-shipping.  Dealers  in  perishable  goods,  packed  meats,  and 
many  othen  are  also  un&Yorably  affected  by  unexpected  changes  in  temperature. 

This  service  has  long  appreciated  the  value  of  stich  information,  but  it  was  not  until 
late  in  1883  that  it  was  possible  to  inaugurate  the  work  of  giving  warnings  of  the  ap- 
proach of  cold  waves  from  twenty-four  to  forty-eight  hours  in  advance  of  u&eir  appear- 
ance. 

The  plan  adopted|ind  now  in  successful  operation  is  as  follows: 

Whenever  it  is  anncipated  that  the  temperature  will  fidl  suddenly  fix>m  15°  to  30°,  or 
more,  in  any  section  of  the  United  States,  the  observers  in  charge  of  Signal-Service  st»> 
tions  in  that  section  are  directed,  by  telegraph,  from  twenty-four  to  forty-eight  hours  in 
advance,  to  hoist  the  cold- wave  signal  at  their  stations.  The  telc^grams  give  the  number 
of  degrees  that  the  temperature  is  exi»ected  to  tail,  and,  immediately  on  their  receipL 
the  observers  at  the  stations  selected,  display  the  cold- wave  flag  from  a  high  staff  erectoa 
either  on  the  office  bnildiug,  or  at  some  prominent  point  in  the  city  where  the  signal  ia 
ooQspicnous  and  readily  seen  by  the  public  The  cold- wave  si^pial  is  a  white  flag,  6  or  i^ 
teet  square,  with  a  blade  center  about  2  feet  square.  The  signal  is  low- 
ered upon  receipt  of  orders  from  this  office,  when  it  is  believed  the 
temperature  has  reached  the  minimum.  At  stations  other  than  Signal- 
Service  stations  the  signal  is  lowered  twenty-four  houn  after  the 
order  to  hoist  is  receiv^. 

By  sending  out  the  warnings  in  this  manner,  all  persons  whose 
boBinesB  is  liable  to  be  affected  by  cold  weather,  or  sudden  changes 
in  temperature,  are  enabled  to  take  the  precautions  necessary  by  being 
informed  in  ample  time  of  the  approach  of  cold  waves. 

The  qrstem  of  warnings  thus  inaugurated  met  with  immediate 
favor  throughout  the  entire  country,  and  the  press  in  most  emphatic 
terms  indorsed  the  efforts  made  by  the  service.  All  branches  cS  agri- 
culture, the  railroad  companies,  extensive  fruit  dealers,  cotton- 
planters,  manuftcturers,  and  others  expressed  the  greatest  satisfaction  colA^wtLre  sisnai 
with  the  system,  and  in  many  instances  individuals  have  expended  con-  "^ 

aiderable  money  in  order  to  obtain  additional  information  by  telegraph,  in  the  purchase 
of  fl^lpB,  and  in  the  erection  of  flag-stafib  in  towns  acyaoent  to  Signal-Service  stations. 

The  railroad  and  telephone  companies  have,  almost  without  exception,  co-operated 
with  the  service  in  disseminating  the  information  by  telegraph  and  telephone  to  the  cities 
and  stations  on  their  lines.  This  is  done  without  any  expense  whatever  to  the  Govern- 
ment, the  cold-wave  messages  sent  from  this  office  to  the  various  Signal  Service  stations 
being  duplicated  at  those  places  and  sent  by  the  observers  to  the  managers  of  the  rail- 
road and  telephone  lines  for  transmission. 

All  means  available  are  used  by  the  service  in  giving  publicity  to  the  cold- wave  warn- 
ings in  order  that  the  greatest  benefit  possible  may  result  from  each  forecast 

The  warning  is  published  in  the  Farmers'  Bulletin,  in  bold  type,  and  thousands  of 
&rmerB  are  thus  informed  of  the  coming  fall  in  temperature. 

A  large  number  of  circulars  have  been  prepared  and  forwarded  to  the  postmasters  who 
receive  the  information  through  the  Farmers'  Bulletin,  giving  the  cost  of  cold- wave 
flags  and  soliciting  their  co-operation  in  displaying  the  signal  at  their  post-offices  when- 
ever ^e  warning  is  published. 
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Any  one  not  in  the  Ticinitv  of  a  Signal  Service  station  can  obtain  the  wamingi  by 
payin^^  the  cost  of  telegraphing. 

Dnnng  the  present  year  this  system  has  been  greatly  improved  and  extended.  The 
number  of  stations  displaying  the  signal  has  been  increased  and  additional  fiicilities  em- 
ployed for  disseminating  the  warnings. 

Owing  to  the  very  limited  appropriations  made  for  the  Signal  Service,  this  office  has 
been  able  to  furnish  flags  only  to  regular  stations  of  the  service  and  to  pay  the  oost  of 
telegraphing  the  reports.  An  annoal  appropriation  of  a  few  thousand  dollars  would 
enable  the  system  of  cold* wave  warnings  to  be  extended  over  the  greater  part  of  the 
United  States,  to  the  benefit  of  thousands  who  cannot  under  existing  conditions  be 
brought  within  the  scope  of  its  usefulness. 

The  following  are  the  instructions  governing  observers  in  displaying  the  cold-wave 
signal: 

The  signal  is  hoisted  upon  the  receipt  of  a  message  from  this  office  to  *' hoist  cold- 
wave  signia]; ''  and  lowered  upon  the  receipt  of  the  message  ''  cold-wave  signal  down." 

The  receipt  of  orders  to  hoist  or  lower  cold-wave  signals  is  acknowledged  by  telegraph 
thus:  ''Hoist  cold- wave  signal  received  10a.  m.;  cold- wave  signal  down  received?  p. 
m. ''  A  report  by  letter  is  made  after  each  display,  stating  whetlier  the  signal  was  or 
was  not  justified,  and  giving  the  maximum  and  minimum  temperatures  during  the  dis- 
play. This  letter  also  states  whether  the  warning  was  considered  Ir^  the  business  inter- 
ests and  the  public  generally  as  being  sufficiently  in  advance  to  be  of  decided  benefit. 
Clippings  from  local  newspapers,  commuting  upon  the  display,  or  showing  any  advan- 
tages that  may  have  resulted  therefrom,  are  attached  to  these  letters. 

Two  copies  of  Form  1126  (record  Sf  cold- wave  signals)  are  made  out  eaeh  month; 
one  copy  is  forwarded  to  this  office,  the  other  is  filed  with  uxe  station  records. 

Obs^ers  communicate  with  the  several  railroad,  telegraph,  and  canal  officials  at  tiieir 
stations,  furnish  them  copies  of  cold- wave  orders,  and  endeavor  to  secure  their  oo-opera- 
tion  in  sending  the  messages  to  all  points  under  their  control  without  cost  to  the  United 
States,  as  the  results  of  such  wide  distribution  of  these  dispatches  are  found  to  be  of 
great  benefit  to  the  general  public.  Notes  are  made  on  Form  1126  showing  the  names 
of  persons,  firms,  and  companies  to  which  each  message  is  given. 

Cold-wave  signals  are  not  ordered  unless  a  temperature  of  45°,  or  lower,  is  anticipated. 
When  the  temperature  is  expected  to  fall  20°,  or  more,  in  any  district,  and  not  reach 
45°,  a  **cool  wave  approaching"  is  announced  in  the  indications  issued  firom  this  office. 
No  signals  are  displayed  for  cool  waves,  nor  are  cold-wave  stations  notified  in  any  other 
manner  than  through  announcement  made  in  the  indications.  Printing  staUons  give 
the  "cool  wave  approaching"  announcement  sach  prominence  as  their  fikcUities  wUl 
permit  when  it  refers  to  the  district  in  which  the  printing  station  is  located. 

At  stations  where  cautionary  signals  are  displayed,  and  only  one  flag-sti^  is  available, 
the  caationary  signal  has  preference — ^that  is,  the  cold-wave  flag  gives  way  to  the  cau- 
tionary flag  under  all  circumstances. 

At  stations  where  no  flag-staff  is  available  on  the  building  in  which  the  office  is  located, 
the  observer  endeavors  to  obtain  permission  fVom  some  one  in  the  vicinity  of  the  office, 
who  has  a  flag-stafi^  to  use  it  for  displaying  the  cold-wave  flag,  without  expense  to  the 
United  States. 

Under  no  conditions  are  the  cold-wave  flag  and  the  cautionary  signal  displayed  on  the 
flame  staff  at  the  same  time. 

The  fbllowing  is  an  extract  from  a  letter  dated  June  26, 1885,  from  Hon.  J.  F.  Webb, 


mavor  of  the  city  of  Lebanon,  111. 
*'I  consider  the  cold-wave  sii 


)  signal  of  more  practical  benefit  to  the  public  at  large  thau 
any  recent  improvement  In  the  United  States  Signal  Service.  I  know,  personally, 
of  many  instances  during  the  past  winter  where  &rmers  were  saved  from  serious 
losses,  in  the  shipment  of  potatoes  and  apples,  by  the  timely  warning  of  the  cold-wave 
flignal.  Other  instances  I  know  by  report,  where  losses  were  sustained  in  the  shipment 
of  live-stock  (cattle  and  hogs)  by  neglecting  or  disregarding  the  warning. 

' '  Oar  citizens  and  farmers  hisbve  learned  to  rely  on  the  forecasts  given,  almost  implicitly, 
and  it  is  not  too  much  to  say  that  in  my  judgment  the  property  saved  by  its  use  during 
the  past  severe  winter  in  the  Mississippi  Valley  would  pay  for  its  maintenance  for  a 
generation." 

The  following  extracts  are  firom  the  reports  of  our  observers,  and  indicate  the  impor- 
tance attached  to  the  cold-wave  warnings  and  their  value  in  leading  to  the  preeeivati<m 
of  property. 

Albany^  N.  T.:  "  Great  reliance  is  placed  on  these  warnings  and  much  satisfiMtion  is 
expressed  by  every  one  in  regard  to  them.  It  is  difficult  to  estimate  the  pecuniary  ben- 
efits realized. ' '    (Letter  November  25,  1884. ) 

"Have  furnished  warnings  to  Delaware  and  Hudson  Canal  Railroad  Company  and  to 
the  superintendent  of  canals.    The  canal  company  tnmamit  tiie  information  over  their 
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wires  free  of  chane.  The  nilrood  of&dals  seemed  much  interested  in  this  matter,  and 
offered  to  do  anyding  that  has  been  done  by  other  companies."  (Letter  November  25, 
1884.) 

' '  All  displays  daring  Jannaiy,  1885,  have  been  Justified.  This  manner  of  pnblishing 
predictions  in  advance  of  cold- waves  is  more  popular  than  through  any  other  course  yet 
adopted.  Office  is  visited  by  scores  of  people.  Dealers  in  fruit,  oysters,  and  fish,  and 
the  ice  companies  are  specially  interested."    (Form  1126,  January,  1885.) 

'  *  The  interest  in  these  warnings  is  constantly  increasing. ' '    (Form  1126,  March,  1885. ) 

AUanta,  Oa,:  '*  The  following  railroad  companies  send  the  warnings  to  points  on  their 
roads,  namely:  Richmond  aod  Danville,  the  Western  and  Atlantic,  Central,  Atlanta  and 
West  Point,  and  Georgia  Pacific. ' '     (Letters  November  26, 18S4,  and  January  13, 1885. ) 

Auburn,  Ala,:  *'  These  signals  are  of  great  benefit  to  physicians,  gardeners,  formers, 
and  grocers."    (Form  1126,  December,  1884.) 

'*  All  cold- wave  predictions  this  winter  have  been  verified.  The  people  have  been 
greatly  intensted."    (Form  1126,  March,  1885.) 

Bangor^  Me, :  '  *  Signals  are  of  great  benefit  to  persons  engaged  in  storing  ice. ' '  (Form 
1126,  January,  1885.) 

BdUmort^  Md.:  *'  Arrangements  have  been  made  for  ftimishing  copies  of  the  orders  to 
the  Baltimore  and  Ohio  Telegraph  and  Bailroad,  Western  Union,  and  Bankers'  and  Mer- 
chants' Telegraph  Companies.  The  officials  state  that  they  will  give  the  information  the 
widest  publidly  poasible  through  their  numerous  offices  in  this  city."  (Letter  Novem- 
ber 3,  1884.) 

*'  The  importers  of  tropical  fruits  realize  great  benefit  from  the  warnings,  as  they  are 
enabled  to  protect  their  fruits  on  the  wharves,  and  in  exposed  places,  also  during  transit 
on  the  cars  to  distant  points.  The  oyster-packers  are  also  greatly  b^efited  as,  on  notice 
being  given  of  the  approach  of  a  cold-wave,  they  make  large  diipments  of  oysters  to 
western  cities,  where  they  are  readily  sold."    (Letter  November  25,  1884.) 

Bttffaio,  N,  Y.:  "  Cold- wave  orders  are  sent  to  all  telephone,  telegraph,  and  railroad 
officials,  and  by  them  distributed  over  their  several  sections.  The  orders  are  also  pub- 
lished in  every  paper  printed  in  BnfiEalo. "    (Letter  November  2,  1884. ) 

*'  Produce  dealers  receive  much  benefit  irom  these  warnings  and  state  that  goods  are 
shipped  on  the  strength  of  Signal  Service  reports. ' '    (Letter  November  1 9, 1884. ) 

'*  All  the  cold- wave  signals  displayed  during  January  gave  general  satisfaction  to  the 
pubUo,  and  are  consider^  by  the  press  and  public  as  the  best  information  issued  by  the 
Service."    (Form  1126,  January.  1886.) 

'  *  Produce  merchants,  roofers,  nsh  and  ice  dealers,  express  companies,  &c. ,  acknowledge 
great  service  rendered  by  the  displays."    (Form  1126,  March,  1885.) 

BoBton^  Mau,:  '*  The  following  railroads  will  send  these  wamingB  to  the  stations  along 
their  roads,  viz:  Old  Colony;  New  York  and  New  England;  Boston  and  Maine;  Boston 
And  Lowell;  and  Eastern."    (Letter  November  15,  1884.) 

Ostro,  NL:  ''The  following  railroads  transmit  the  warnings  over  their  wires  to  points 
on  their  loads,  viz:  Illinois  C^teal;  Wabash,  Saint  Louis  and  Pacific;  Mobile  and  Ohio; 
Iron  Mountain ;  and  Texas  and  Saint  Louis  narrow  gauge. ' '    (  Letter  December  13, 1884. ) 

"The  diq^lay  of  December  15-19, 1884,  resulted  in  saving  four  car-loads  of  perishable 
stuff;  the  steamers  of  the  Anchor  line  were  telegraphed  and  sought  good  harbors;  and 
A  numbcff  of  valuable  tropical  animals  belonging  to  a  menagerie  were  comfortably 
housed."    (Letter  December  21, 1884. ) 

'*  Farmers  and  dealers  in  perishable  stuffs  saved  goods  valued  in  all  at  |3,400." 
(Form  1126,  March,  1885.) 

Chieago^IlL:  '*The  following  railroad  companies  will  send  the  warnings,  viz:  Chicsgo 
And  Alton;  Chicago  and  Grand  Trunk;  Chicago,  Bock  Island  and  Pacific,  and  Chicago 
and  Eastern.  The  Baltimore  and  Ohio  Tel^raph  Company  will  also  send  them." 
(Letter  November  27,  1884. ) 

CUvdtmd,  Ohio:  ''The  following  railroad  companies  transmit  the  warnings  over  their 
lines,  viz:  Cleveland,  Columbus,  Cincinnati  and  Indianapolis;  New  York,  Portland 
and  Ogdensbuig;  Lake  Shore  and  Michigan  Southern;  New  York,  Chicago  and  Saint 
Louis. ' '     (Letter  November  26,  1884. ) 

**The  service  has  been  very  accurate  in  these  warnings.  The  public  now  have  un- 
bounded confidence  in  the  weather  department.  The  observer  is  often  consulted  by  in- 
terested partdes  and  great  benefit  is  derived."     (Form  1126,  February,  1885.) 

Chattanooga,  Tenn.:  ''The  Western  and  Atlantic  and  the  Georgia  division  East  Ten- 
nessee and  Virginia  Railroad  Companies  wUl  adopt  any  feasible  plan  for  distributing 
the  cold-wave  information  over  their  lines."    (Letter  November  27,  1884.) 

"Displays  are  watched  with  interest  and  acted  U])on  by  the  public"  (Form  1126, 
November,  1684.) 

"Farmors  across  the  Tennessee  river  look  for  the  v?amingB  and  will  request  the 
county  court  to  expend  |50  for  additional  flag-stafif."    (Form  1126,  January,  1885.) 
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Cincinnati,  Ohio :  '^  Warnings  will  be  tele^phed  by  tbe  following  railroad  oompanies 
to  all  stations  on  their  roads,  viz:  Cincinnati,  New  Orleans  and  Texas  Pacific:  Cincin- 
nati, Indianapolis,  Saint  Louis  and  Chicago;  Cincinnati,  Louisville  and  Nashville; 
Cleveland,  Columbos,  Cincinnati  and  Indianapolis;  Cincinnati,  Washington  and  Balti- 
more; Pittsburg,  Cincinnati  and  Saint  Louis,  and  the  Ohio  and  IkCssissippL"  (Letter 
Novembers,  1884.) 

*  *  Produce  and  Irnit  merchants,  florists  and  gardeners  much  interested. "  (Forms  1 12&, 
November,  1884,  and  March,  1885.) 

Columbus,  Ohio :  *' Signals  are  watched  closely  by  tbe  public  and  business  men,  and 
the  warnings  are  received  with  great  ^vor.*'  (Forms  1126,  November  and  December, 
1884.) 

Davenport,  Iowa:  "The  following  railroad  companies  will  promptly  send  the  warn- 
ings to  all  places  under  their  control,  viz:  Chicago,  Roclc  Island  and  Pacific;  Chicago, 
Burlington  and  Quincy;  Chicago,  Milwaukee  and  Saint  PauL  They  will  also  be  sent 
by  the  Western  Union  Telegraph  Company.  The  manager  of  the  Chicago,  Rock  Island 
and  Pacific  has  consented  to  attach  a  flag,  similar  to  the  cold- wave  flag,  to  all  express 
trains  on  this  division  of  the  road. ''     (Letter  December  4,  1884. ) 

Dea  Moines,  Iowa :  '*  Arrangements  are  completed  with  the  manager  of  the  tele^ph 
company  to  transmit  cold- wave  warnings  over  all  the  wires  from  his  office.  This  in« 
dudes  the  wires  of  the  several  railroad  companies. ' '     (Letter  November  28,  1884. ) 

*'  The  warning  of  December  30,  1884,  enabled  the  railroad  companies  to  save  about  all 
of  their  perishable  freight. ' '    (Letter  Januaiy  3,  1885. ) 

*'  Warnings  are  of  great  value  to  the  railroad  officials  and  to  shippers  of  perishable 
goods."    (Form  1126,  January,  1885.) 

Detroit,  Mich,:  ''The  newspapers  spread  the  information  throughout  the  State;  com- 
mission merchants  show  great  interest  in  the  signal;  the  service  can  congratulate  itself 
upon  the  success  that  has  attended  the  display  of  cold- wave  signals  at  this  station. '^ 
(Letter  October  23,  1884.) 

* '  The  Board  of  Trade  is  highly  pleased  with  the  success  of  this  signal  in  Detroit.  Tel- 
ephone calls  are  received  daily  from  Pontiac  and  Almont,  Mich., during  cold  snaps,  rela- 
tive to  the  weather.  The  signal  fills  a  long  felt  want.  The  Detroit,  Lansing  and 
Northern  Railway  will  transmit  all  cold- wave  warnings  over  their  wires."  (Letter  No- 
vember 19,  1884.) 

''Mr.  A.  H.  Boies,  Hudson,  Mich.,  states  that  he  has  nearly  completed  arrangements 
ibr  the  display  of  cold- wave  signals  by  establishing  a  circuit  of  flag-poles  among  the 
farmers  for  miles  around,  using  ]^  station  as  a  central  point  for  disseminating  the  warn- 
ings. The  wamingB  are  sent  from  Detroit  by  telegraph  to  Mr.  Boies.''  (Letter  May 
21, 1885.) 

Oalveaton,  Tex,:  "The  observer  has  made  arrangements  with  the  various  railroad  com- 
panies and  the  press  by  which  the  warnings  are  given  general  circulation."  (Letter 
NoTember  15,  1884.) 

QreeneasOe,  Ind.:  "Warnings  are  beneficial  to  all  classes.  The  displays  have  led  to 
great  interest  in  weather  changes  and  study  of  meteorological  reports  by  the  people.'' 
(Forms  1126,  November,  1884,  and  February,  1885.) 

Jacksonviliey  Fla,:  The  meteorological  committee  state  that  "the  establishment  of  the 
oold-wave  warning  signal  at  Jacksonville  is  highly  appreciated  by  the  board  of  trade 
and  by  the  citizens  of  Florida  generally.''    (Letter  December  3,  1884.) 

"  Warnings  are  beneficial  to  fruit  and  vegetable  growers.  Fires  are  imilt  in  groves  in 
the  vicinity  for  the  protection  of  iruit,  &c"    (Form  1126,  December,  1684.) 

Keokuk,  Iowa:  "Warnings  are  sent  over  the  lines  of  the  Saint  Louis,  Keokuk  and 
Northwestern  Railroad  and  the  Chicago,  Rock  Island  and  Pacific  Railroad."  (Letter 
November  27, 1884.) 

"  The  Chicago,  Rock  Island  and  Pacific  Railroad  Company  contemplate  carrying  min- 
iature cold- wave  flags  on  all  their  passenger  trains  leaving  Keokuk.  If  done,  tl^Js  will 
give  the  warnings  great  publicity."     (Letter  December  14,  1884.) 

"  Railroad  and  ice  companies,  fruit-dealers,  and  shippers  of  pototoes,  especially  bene- 
fited. ' '    (Forms  1 126,  January  and  February,  1885. ) 

Leavenworth,  Kans, :  ' '  Warnings  will  be  promptly  transmitted  to  all  points  on  the  Chi- 
cago, Rock  Island  and  Padfic  Railroad,  and  the  Kansas  Central  Division  Union  Padfio 
Railroad. ' '     (Utter  November  26,  1884. ) 

"  Every  signal  display  during  January,  1885,  was  decidedly  usefhl  to  the  business  in- 
terests in  this  vicinity,  and  the  public  generally  keep  a  dose  lookout  for  the  warnings, 
and  appreciate  them."    (Form  1126,  January,  1885.) » 

Littie  Rock,  Ark.:  "  The  reports  are  furnished  the  chief  operators  Memphis  and  Little 
Rock  Railroad;  Fort  Smith  and  Little  Rock  Railroad;  Little  Rock,  Mississippi  River  and 
Texas,  and  the  Saint  Louis,  Iron  Monntainand  Southern  Railroad,  who  send  them  to  every 
operator  along  the  lines,  with  instructiona  to  make  the  information  as  public  as  possible. 
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The  railroad  oompaniesgive  hearty  support  to  anything  which  tends  to  improve  crops 
or  the  condition  of  the  country/'    (Letter  Kovember  16, 1884.) 

Logantpartf  Ind, :  **  The  cold- wave  warnings  are  of  vast  benefit  to  the  farmers  and 
citizens  here.  Hundreds  read  the  '  Farmers'  Bulletin.'  Both  the  press  and  public  are 
pleased  that  these  warnings  are  given.  The  signals  have  brought  the  service  and  its 
workings  prominently  beiore  our  people.  As  soon  as  the  flag  is  raised  here  the  train- 
men inform  the  small  offices  along  the  road,  and  thus  the  flags  at  these  stations  are  raised 
'Within  an  hour  or  so  after  the  one  here.  Adjacent  towns  receive  telegrams  at  their  own 
expense."    (Forms  1125,  October  and  November,  1884,  January  and  February,  1885.) 

Zouisvilhf  Ky, :  **  Copies  of  cold-wave  warnings  are  furnished  the  Ohio  Valley  Tele- 
phone Company ;  Chesapeake,  Ohio  and  Southwest,  and  Louisville  and  Nashville  Railr 
roads  and  will  be  transmitted  over  their  lines  to  108  points  in  Kentucky,  Tennessee,  and 
Indiana.    There  are  96  rai Iroad  and  12  telephone  stations."  (Letter  November  4, 1884. ) 

Milwaukeej  Wis,:  <tThe  cold- wave  displays  are  sreatly  appreciated  by  commission 
and  railroad  men.  A  great  amount  of^  property  nas  been  saved  by  the  warnings." 
(Letter  December  21,  1884.) 

''The  general  superintendent  Chicago,  Milwaukee  and  Saint  Paul  RaQway  states 
*  This  is  the  kind  of  information  I  am  always  glad  to  get ;  please  let  me  have  such  at 
any  time,  for  it  will  be  ot  advantage  to  us,  and  will  keep  the  people  along  our  lines 
posted.' "  (Letter  October  22,  1884.) 

Memphi8f  Tenn.:  *' Cold- wave  warnings  are  telegraphed  by  the  following  railroad 
companies  to  stations  along  their  lines,  viz:  Memphis  and  Charlest-on  ;  Chesapeake, 
Ohio  and  Southwestern,  and  Louisville  and  Nashville.  The  Telephone  Exchange  and 
Pacific  Express  Company  also  send  the  messages  to  all  stations  on  their  lines."  (Let- 
ter November  24,  1884.) 

"Displays  are  beneficial  to  farmers,  river  men,  business  men,  horticulturists,  and 
shippers  of  produce."    (Forms  1125,  January  and  February,  1885.) 

yashtnlle,  Tenn,:  '* Secretary  Baker,  of  the  Cumberland  Telephone  Exchange,  re- 
peats cold-wave  warnings  to  87  towns  in  Tennessee  and  Kentucky."  (Letter  De- 
cember 4, 1884.) 

''Copies  of  warnings  are  delivered  to  the  superintendent  Louisville  and  Nashville 
Railroad,  president  Nashville,  Chattanooga  and  Saint  Louis  Railroad,  manager 
Western  Union  Telegraph  office,  Nashville.  These  gentlemen  express  themselves  as 
more  than  grateful  tor  tnese  advantages."    (Letter  November  7,  1884.) 

Additional  cold-wave  flags  are  displayed  from  the  Capitol  building  and  the  Peni- 
tentiary at  Nashville ;  Menees  &,  Patton's  drug  store,  Springfield,  Tenn.;  J.  W.  Wal- 
lace's office,  Shelbyville,  Tenn.;  Prewitt  &  Co's.  mill,  the  buildings  of  the  National 
Manufacturing  Company,  and  the  Southern  Pump  Company,  in  Nashville,  and  at 
Mr.  J.  H.  Jordfin's  house,  7  miles  from  Nasnville.    (F'orm  1126,  February,  1885.) 

"The  mayor  of  Qallatin,  Tenn.,  contemplates  the  erection  of  a  flag-statf  for  the 
display  of  cold-wave  signals,  and  it  is  learned  that  other  towns  within  a  radius  of  90 
miles  of  Nashville  intend  to  do  the  same."    (Letter  December  23,  1884.) 

New  Haven,  Conn.:  The  chairman  of  the  meteorological  committee  Chamber  of 
Commerce,  in  letter  of  February  2,  1885,  states:  "The  cold- wave  signal  recently 
added  has  proven  and  will  continue  to  prove  of  great  value,  not  only  to  our  market 
gardeners,  nurserymen,  and  florists,  but  to  a  very  large  industry,  viz :  The  oyster 
trade,  as  it  gives  those  engaged  in  it  warnings  of  the  changes  In  temperatuie,  conse- 
quently the  best  time  to  manipulate  the  products  of  their  trade.  This  industry  has 
of  late  years  become  of  great  value,  as  in  the  waters  of  Loug  Island  Sound,  on  the 
Connecticut  shore  contiguous  to  us,  there  are  over  4,500  acres  under  oyster  cultiva- 
tion which,  in  the  near  future,  will  represent  an  interest  of  millions  of  dollars." 

New  Orleans,  La, :  "  Cold- wave  warnings  are  sent  to  all  the  principal  points  reached 
by  the  Western  Union  Telegraph  Company  in  Louisiana ;  all  the  larger  towns  on  the 
Texas  and  Pacific  Railroad ;  all  along  the  line  of  the  Morgan's  Louisiana  and  Texas 
Railroad ;  the  Ocean  Tow-boat  Telegraph  line  transmits  all  order  to  Port  Eads  and 
Point  a  la  Hach^ ;  the  two  Lance  Coast  Packet  boats  carry  flags  for  the  benefit  of 
sugar  planters  along  the  lower  coast."    (Letter  November  29,  ld84.) 

New  York  City,  if,  T, :  "  Cold- wave  signals  have  met  with  universal  favor  and  are 
deemed  of  particular  value  by  the  members  of  the  different  exchanges."  (Letter 
October  16.  1884.) 

"  Warnings  are  telegraphed  over  the  New  York,  Ontario  and  Western  Railroad  lines. 
Arrangements  have  been  made  by  which  all  the  exchanges,  principal  business  houses, 
theaters,  clubs,  hotels,  &c.,  in  New  York,  Brooklyn,  and  Jersey  City  are  advised  of  the 
approach  of  cold  waves  within  a  fewminntes  of  the  receipt  of  the  orders.  The  New  York 
Central  and  Hudson  River  Railroad  and  the  New  York,  West  Shore  and  Buffalo  Rail- 
road also  receive  the  information."    (Letters  November  11  and  December  3,  1884.) 
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Norfolk^  Va,:  On  Jane  9, 1885,  the  general  manager  Norfolk  Southern  Railroad  Com* 
pany  issned  the  following  order: 

"From  July  1  proximo  the  United  States  Signal  Service  warnings  of  the  approach  of 
cold  waves  ixidicating  a  fall  of  temperature  helow  45°  will  be  announced  iirom  Berkley 
to  telegraph  stations  on  line  of  this  railroad.  Operators  at  those  stations  will  forward 
the  warnings  to  Centreville,  Shawborough,  Okisko,  Hickory  Ground,  Camden  Court  House, 
and  WindMl  by  the  first  train.  * 

"  On  receipt  of  the  warnings,  agents  will  immediately  display  the  cold- wave  signal,  a 
white  flag  with  black  centre,  from  the  flag-staff  on  the  station  platforms,  and  keep  it  dis- 
played for  the  number  of  hours  mentioned  in  the  order,  when  it  should  be  lowered  unless 
a  second  warning  is  received. 

*'  Operators  will  duplicate  the  order,  as  received,  for  distribution  to  above-named  sta- 
tions; and  agents  will  post  the  same  at  all  stations  where  received* 

"The  warnings  will  be  given  from  twenty-four  to  forty-eight  hours  in  advance  of  jbhe 
cold  wave,  and  will  indicate  probable  duration  and  fall  of  temperature. 

"  In  this  matter  the  railroad  company  co-operates  with  the  United  States  Signal  Serv- 
ice for  the  benefit  of  agricultural  interests  along  the  road;  and  ogents  will  be  expected 
to  make  every  effort  to  give  the  undertaking  practical  effect.'' 

Philadelphia^  Pa,:  **  Warnings  are  of  benefit  to  vegetable  and  fruit  shippers  and  oyster- 
men,  and  have  become  almost  indispensable.^'  (Form  1126,  March,  1885,  and  letter 
April  4, 1885.) 

Boehetier,  N,  Y.:  "The  benefits  derived  from  these  warnings  are  very  general  to  all 
classes.  Shippers  of  perishable  produce  and  dealers  in  fresh  meats  are  greatly  benefited . 
The  warnings  are  duplicated  by  flag  at  Richmond  Mills  (8  miles  south  of  city)  and  give 
sreat  satisfaction  to  the  farmers  and  millers  in  that  vicinity."  (Forms  1126,  December, 
1884,  and  January,  1885. 

Shrevepdrt,  La,:  "Warnings  are  telegraphed  over  the  Texas  and  Pacific  Railroad,  and 
the  New  Orieans  Pacific  Railroad."     (Letter  December  17,  1884.) 

"Of  great  benefit  to  dealers  in  fruit  and  produce  and  there  is  a  feeling  of  much  satis- 
faction and  interest  in  the  cold- wave  signals  at  this  point."  (Letter  December  18, 
1884.) 

*  *  The  display  of  December  16,  1884,  resulted  in  saving  §3, 500  worth  of  goods. ' '  (Let- 
ter December  19,  1884.) 

"The  telephone  companies  co-operate  in  distributing  the  warnings  to  neighboring 
towns. "    ( Letter  January  13,  1885. ) 

Toledo,  Ohio :  *  *  The  following  railroads  and  telegraph  companies  have  promised  hearty 
co-operation  ih  distributing  the  cold-wave  warnings,  viz:  Lake  Shore  and  Michigan 
Southern;  Dayton  and  Michigan;  Columbus,  Hocking  Valley  and  Toledo;  Toledo  and 
Ann  Arbor;  Pennsylvania  and  Northwestern  Ohio;  Toledo,  Cincinnati  and  Saint  Louis; 
Wheeling  and  Lake  Erie;  Ohio  Central;  Toledo  and  Indianapolis;  Michigan  and  Ohio; 
Western  Union,  and  Bankers  and  Merchants'  Telegraph  companies. "  (Letter  November 
27,  1884.) 

"Arrangements  will  be  made  by  which  the  warnings  will  reach  more  than  200  towns 
in  Ohio,  Michigan  and  Indiana."     (Form  1126,  November,  1884.) 

PiUalmrg^  Pa.:  "Warnings  are  telegraphed  over  the  lines  of  the  Allegheny  Valley 
Railroad  and  the  Pittsburg  division  Baltimore  and  Ohio  Railroad."  (Letters  Novem- 
ber 19,  1884,  and  December  6.  1884.) 

"Great  interest  is  manifested  by  the  public.  During  displays  visitors  are  almost  con- 
tinuously in  the  office  after  information.  Shippers  of  goods,  coal  and  river  men,  and 
people  in  all  avocations,  are  interested  in  these  warnings. ' '     (Form  1 126,  January,  1885. ) 

Saint  Louis,  Mo.:  "Warnings  will  be  sent  to  all  stations  on  the  following  roads,  viz: 
Saint  Louis  and  San  Francisco;  Louisville  and  Nashville;  Sain  t  Louis  and  Cairo;  Wabash, 
Saint  Louis  and  Pacific;  and  Saint  Louis,  Keokuk  and  Northern."  (Letter  November 
15,  1884,  local  records  December,  1884,  and  January,  1885.) 

"Warnings  during  January  were  of  extraordinary  value  to  the  merchants,  railroads, 
and  farmers  in  this  section  of  the  country.  Many  inquiries  were  made  by  merchants  and 
at  the  exchanges  and  much  valuable  information  was  given."  (Form  1126,  January, 
1885.) 

"The  warnings  are  of  special  benefit  to  gardeners,  roofers,  dealers  in  oysters,  fruit,  and 
vegetables,  farmers,  ice-packers,  railroads,  and  dealers  in  live  stock. "  (Forms  1 126,  No- 
vember and  December,  1884,  and  February,  1885.) 

Washinsfton,  D.  C:  Warnings  are  telegraphed  over  the  lines  of  the  following  railroads, 
viz:  Baltimore  and  Potomac;  Alexandria  and  f^redericksburg;  Pope's  Creek;  Washing- 
ton, Ohio  and  Western;  Chesapeake  and  Ohio;  and  Virginia  Midland;  also  over  the  tel- 
egraph lines  of  the  Chesapeake  and  Ohio  Canal  Company.  The  Chesapeake  and  Potomac 
Telephone  Company  send  all  cold-wave  messages  over  their  lines  to  Frederick,  Hagers- 
town,  Westminster,  and  Baltimore,  md  from  these  cities  to  all  connecting  points  in  Fred- 
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erick,  Carroll,  and  Baltimore  Connties.  Whenever  cold  waves  are  expected  to  occur  in 
the  sections  traversed  by  the  Baltimore  and  Ofiio  Railroad,  warnings  of  their  approach 
are  telegraphed  to  Superintendent  Selden,  Baltimore;  General  Superintendent  Zeublin, 
Chicago;  and  Superintendent  Leslie,  New  York  City.  The  following  are  the  States  in- 
cluded in  this  system:  New  York,  New  Jersey,  Pennsylvania,  Maryland,  Virginia,  West 
Virginia,  Ohio,  Indiana,  Illinois,  and  Kentucky.  (letters  November  14,  November 29, 
and  December  29,  1884. ) 

Whenever  cold- wave  signals  are  ordered  for  Washington  notification  of  the  fact  is  tele- 
graphed to  Messrs.  W.  S.  Meyer  &  Bro. ,  Westminister,  Maryland.  ( Instructions  Septem- 
ber 18,  1884.) 

The  following  is  a  list  of  the  regular  Signal  Service  Stations  at  which  the  oold- wave  sig- 
nal is  displayed: 


Name  of  station. 


EBtabliabed. 


Name  of  atalion. 


Establislied. 


Albany,  N.  Y 

Atlanta,  Qa 

Auffusta,  Oa* 

Banw'or,  Me.: 

Bttfnllo,N.Y 

Boston,  Mass 

Burlington.  Iowa 

Balttniore,  Md 

Chattanooga,  Teiin.... 

Cbio«o.in 

Cincinnati,  Ohio 

Columbus,  Ohio 

Concordia,  K  ana* 

Cleveland,  Oblo 

Cairo,  111 

Charlotte,  N.  C 

Cbarleston,  &  C* 

Dee  Moines,  Iowa 

Detroit,  MIoh 

Davenport,  Iowa 

Denver jColo^ 

Dodge  City.  Kans*.... 

Dubuque,  Iowa* 

Oreenoastle,  Ind 

Galveston,  Tex 

Grand  Haven,  Mioh* 

Jndiana|K>lis,  Ind* , 

Jacksonville.  Fla , 

Keokuk.  Iowa 

Knozville,  Tenn* 


Mar.  2S,  1884 
Nov.  6, 1884 
Apr.  4.  1885 
July  ao,  1884 
Mar.  8,1884 
July  ao.  1884 
July  30, 1884 
Sept.  aD,  1884 
Msr.21,1884 
Dec.  26, 1888 
Dec.  28,  1883 
July  23,  1884 
Apr.  4,  1886 
Nov.  6, 1884 
Nov.  12, 1884 
Jan.  27,  IS^ 
Apr.  4, 1885 
July  ao,  1884 
July  ao,  1884 
Nov.  0.  1884 
Apr.  4,1885 
Apr.  4, 1885 
Apr.  4,1885 
July  18. 1884 
Oct.  17.1884 
Apr.  4,1885 
July  28, 1884 
Nov.  6.1884 
Nov.  6.1884 
Apr.    4.1885 


I.Mivenworth,  Kans... 
LIUleRock,Ark...i.... 

I^ganimort,  Ind 

Louisville.  Ky 

Lynchbunr.  Va*... ...... 

Memphis,  Tenn 

Milwaukee.  Wis 

Montgomery,  Ala 

Nashville.  Tenn  ........ 

New  York  Ciiy.  N.  Y 

New  Haven,  Conn 

New  London,  Conn* . 

New  Orleans,  Ia  

Norfolk.  Va* 

Omaha,  Nebr* 

Philadelphia,  Pa 

PIttoburg.  Pa 

PorUand.  Me* 

Rochester.  N.  Y 

Bpringfleld,  111 

Saint  Louis,  Mo 

Saint  Paul,  Minn* 

Shroveport,  Ia 

Sandusky,  Ohio* 

Savannan,  Ga* 

Toledo,  Ohio 

Vioksbufg.MisB* 

Washington,  D.  C 

WHmtngton,  N.  C*.... 


July  ao,  1884 
May  17, 1884 
July  ao,  1884 
Dec.  26, 1883 
Apr  4.1885 
Oct.  17.1884 
Nov.  6,  1884 
Nov.  19, 1884 

Deo.  26,  tana 

July  30, 1884 
Nov.  6,1884 
4.1885 
6,1884 
4,1885 
4, 1885 
July  80, 1884 
July  23, 18B4 
Apr.  4.1885 
Nov.  6.1884 
July  23,  1884 
Dm.  26, 1888 
Apr.  4.1885 
Nov.  19. 1884 
Apr.  4,1885 
Apr.  4.1885 
Nov.  6,1884 
Apr.  4,1885 
July  30,  1884 
Apr.    4,1885 


Nov. 
Apr. 
Apr. 


*To  take  elTeoton  and  after  July  1, 1885. 
The  cold-wave  signal  is  also  displayed  in  the  following  cities: 


Name. 

Established. 

Name. 

Established. 

Auburn,  Ala 

9ept.ao,  1R84 
Feb.  18,  1884 
Feb.  11,1885 

Richmond,  Va. 

June  6, 1885 

KanMuiCity,  Mo 

Westminster,  Md 

Sept.  18, 1884 

Madison  %V  Is 

I  am,  sir,  very  respecifally,  your  obedient  servant, 

P.  M.  M.  BEALL, 
Sicond  LieuUiumt^  Signa!  Oo^pt. 
The  Chikf  Signal  Officsr  of  the  Army, 

WanMngiim,  D.  C. 
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APPENDIX    55. 


BEPOBT  UPON  TEE  WEATHER  AND  TEMPERATURE  SIGNALS, 

Signal  Office,  WaMngion,  A  C.  June  30,  1885. 

Sib:  I  have  the  bonor  to  make  the  following  report  apon  the  weather  and  temperatare 
signals  in  use  by  tbia  Service  and  State  weather  aerviees: 

The  Chief  Signal  Officer  being  very  freqnently  called  upon  by  penons  interested  in 
weather  nnd  temperatare  changes,  who  have  no  meana  of  obtaining  the  informatioii,  to 
fnrnish  ^hem  the  indications  for  the  ensoing  twenty-four  honrs,  a  plan  has  been 
adopted  by  which,  throngh  the  co-operation  of  a  nnniber  of  railroads,  the  State  weather 
services  of  Alabama  and  Ohio,  and  the  citixens  of  certain  towns,  the  indications  of  the 
weather  and  temperatnre  for  specific  localities  are  given  the  pablicin  the  form  of  signals 
that  are  displayed  011  railway  trains,  at  railway  stations^  and  on  flag-8tat&  t*rected  in 
small  towns. 

The  following  is  the  list  of  weather  and  temperatare  signals  adopted  and  in  use  by  the 
Signal  Service: 


liTo.  1. — Laigered  son,  indicates  '*  higher  temperatare''  or  warmer  weather. 


No.  2. — Red  crescent,  indicates  **  lower  temperature  *'  or  colder  weather. 


Ko.  3. — Red  star,  indicates  "stationary  temperature." 


No.  4. — Laige  blue  son,  indicates  ** general  rain  (or  snow)." 


No.  6. — Blue  crescent,  indicates  '* clear  or  fiiir  weather.' 


No.  6. — Bine  star,  indicates  "local  rain  (or  snow).'* 


These  signals  are  used  in  two  forms,  the  first  being  six  flags,  not  less  than  6  feet  square, 
having  the  symbols  in  the  center  on  white  ground;  and  the  second  consisting  of  sheet- 
iron  plates,  about  3  feet  in  diamet  er,  on  which  are  painted  the  oolors  that  denote  the 
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signals.    The  flags  are  displayed  from  stafis  erected  at  railway  stations,  in  cdties,  small 
towns,  <Scc.,  and  the  sheet-iron  plates  are  attached  to  railway  trains. 
The  system  of  signals  above  described  is  also  in  use  by  the  Ohio  State  weather  service. 
The  Alabama  State  weather  service  has  adopted  a  di&rent  system  of  flag  signals  for 
nse  in  that  State,  bat  the  weather  and  temperatore  indications  which  these  signals  de- 
note are  almost  identical  with  the  Signal  Service  and  Ohio  State  weather  service  system. 
There  are  prepared  at  this  office  each  night  special  forecasts  of  the  weather  for  the 
succeeding  twenty-four  hours  for  the  States  of  Alabama  and  Ohio,  and  for  the  regions 
traversed  by  railroads  that  have  adopted  this  system  of  signals. 

These  special  forecasts  are  telegraphed  from  this  office  to  the  directors  of  the  Alabama 
and  Ohio  State  weather  services,  to  General  J.  F.  Boyd,  superintendent  Cumberland 
Valley  Railroad,  to  the  superintendent  of  the  Frederick  division  of  the  Pennsylvania 
Railroad,  and  others  hereinafter  mentioned. 

.The  secretary  of  the  New  England  Meteorological  Society,  at  Cambridge,  Mass.,  re- 
ceives the  indications  from  the  Signal  Service  observer  at  Boston,  Mass.,  to  whom  they 
are  sent  by  this  office. 

Upon  the  receipt  of  the  indications  sent  out  by  this  office,  the  directors  of  the  Alabama 
and  Ohio  State  weather  services  and  of  the  New  England  weather  service  immediately 
telegraph  them  to  the  superintendents  of  the  various  railway  companies  in  their  respect- 
ive States  that  co-operate  in  the  display  of  these  signals. 

The  superintendents  promptly  distribute  the  inlbrmation  along  their  lines,  and  the 
signals  which  indicate  the  coming  weather  changes  are  displayed  at  an  early  hour,  either 
at  the  railway  stations  or  from  railway  trains. 

Farmers,  merchants,  and  the  public  generally  along  the  lines  of  the  railroads  are  in- 
formed by  means  of  these  signals  as  to  the  weather  probabilities  for  the  day,  and  they 
are  thus  enabled  to  take  such  precautions  and  to  make  such  arrangements  as  the  weather 
indications  suggest  are  for  their  interest. 

The  superintendent  of  the  Cumberland  Valley  Railroad  and  the  superintendent  of  the 
Frederick  division  of  the  Pennsylvania  Railroad  receive  the  indications  soon  after  mid- 
night. The  morning  trains  on  these  lines  carry  the  proper  symbols  displayed  on  the 
baggage  cars. 

During  the  year  this  Service  has  endeavored  to  extend  the  system  of  weather  and  tem- 
I>erature  signals,  and  all  means  that  were  available  have  been  used  to  attain  this  result; 
but,  owing  to  the  fact  that  no  appropriations  have  been  made  for  the  purpose,  efforts  in 
this  direction  have  been  greatly  crippled,  and  this  office  has  been  unable  to  furnish  the 
necessary  signal  flags  to  indicate  probable  weather  conditions. 

On  May  1 4, 1885, 10,000  circulars  were  printed.  A  full  description  of  each  flag  signal, 
with  colored  illustration,  was  given;  also  the  price  at  which  the  full  set  of  signals  could 
be  obtained,  and  the  names  and  addresses  of  the  manufacturers  who  would  famish  them. 

These  circulars  have  been  widely  distributed  among  those  who  are  interested  in  and 
receive  benefit  from  weather  predictions,  and  they  have  been  informed  that,  as  the 
weather  indications  are  telegraphed  daily  to  a  large  number  of  the  stations  of  this  serv- 
ice, to  railroads,  post-offices,  &c,  there  are  many  small  towns  which  could,  by  proper 
arrangement,  obtain  them  by  telephone  or  otherwise  from  the  Signal  Service  stations, 
railroad  stations,  or  post-offices  receiving  the  reports  and  displaying  the  flags.;  also  that 
the  system  is  now  in  successful  operation  at  various  places,  and  could,  by  a  little  exer- 
tion and  a  small  outlay  for  flags  on  the  part  of  those  who  would  be  benefited,  be  extended 
indefinitely,  and  become  one  of  the  most  valuable  aids  to  the  &rmer,  the  merchant,  and 
the  public  generally. 

Correspondence  has  also  been  held  with  a  number  of  railroad  companies  with  a  view 
to  establishing  this  system  on  their  lines. 

It  is  gratifying  to  state  that  the  e^orts  in  this  direction  have  met  with  considerable 
success,  as  will  be  shown  in  the  following  outline  of  what  has  been  accomplished  : 

This  system  of  signals  has  been  adopted  by  the  Florida  Railroad  and  Navigation  Com- 
pany, and  the  disks  showing  the  proper  signals  will  be  displayed  from  the  baggage  cars, 
beginning  July  1,  1885.  This  company  operates  540  miles  of  railroad  and  several 
steamers  in  Florida.  The  observer  at  Jacksonville  will  superintend  the  display  of  sig- 
nals and  take  measures  to  have  them  properly  understood.  The  special  indications  for 
Northern  Florida  are  sent  from  this  office  at  1  a.  m.  daily. 

The  flag  system  of  signals  has  been  adopted  by  the  Board  of  Trade  of  Albany,  N.  Y. 
The  flags  are  displayed  daily,  from  a  staff  on  the  signal  office,  and  give  the  greatest 
satisfaction  to  the  public. 

The  **  Albany  and  New  York  day  line  of  steamers  "  display  the  flag  signals  on  their 
boats  from  Albany  south  to  Poughkeepsie,  and  from  New  York  City  north  to  Pough- 
keepsie.  The  special  1  a.  m.  indications  for  Albany  and  vicinity  and  for  New  York  and 
vicinity  are  furnished  daily  to  this  line  of  steamers  by  the  observers  at  Albany  and 
New  York. 


Digitized  by 


Google 


518  REPORT   OF  THE   CHIEF   SIGNAL   OFFICER. 

At  Troy,  N.  Y.,  Messrs.  E.  W.  Boughton&  Co.  display  the  flag  signals  at  the  expense 
of  the  firm.  Special  indications  for  Albany  and  vicinity  are  sent  by  telephone  from  the 
signal  office  at  Albany. 

In  letter  of  June  8,  1885,  Mr.  W.  A.  Graham,  of  Fort  Gaines,  Ga.,  states  that  he  will 
have  no  trouble  in  providing  flags  for  display  of  signals  at  Fort  Gaines  if  the  indications 
are  telegraphed  daily.  Mr.  Graham  was  informed  that  as  soon  as  he  purchases  the  nec- 
essary flags  the  indications  will  be  sent. 

Mr.  Frank  Ross,  at  Oil  City,  Pa.,  states,  in  letter  of  June  5,  1885,  that  he  can  procure 
the  funds  to  purchase  flags  for  display  at  Oil  City;  and  requests  that  the  observer  at 
Pittsburg  be  authorized  to  telegraph  the  indications  daily  for  that  section.  He  was 
told  that  this  will  be  done  when  he  reports  that  he  has  the  flags. 

At  Meadville,  Pa.,  the  signals  are  displayed  daily  by  Mr.  J.  W.  H.  Reisinger,  post- 
master. Special  indications  for  Meadville,  Pa.,  and  vicinity  are  telegraphed  from  this 
office  to  Mr.  Reisinger  at  1  a.  m.  daily. 

In  letter  of  May  14,  1885,  Mr.  C.  Selden,  superintendent  Baltimore  and  Ohio  Tele- 
graph Company,  asks  whether  the  Signal  Service  will  furnish  sets  of  weather  and  tem- 
perature signal  flags  for  display  at  the  principal  points  and  important  branch  offices  of 
the  Baltimore  and  Ohio  Railroad.  If  the  service  desires  to  do  this,  Mr.  Selden  thinks 
he  can  arrange  with  the  president  and  general  manager  to  have  the  signals  displayed 
daily  at  such  offices. 

Mr.  Selden  was  informed  that  this  service  1ms  not  the  necessary  funds  from  which  to 
purchase  flags,  but  they  can  be  procured  if  the  Baltimore  and  Ohio  Railroad  Com- 
pany will  co-operate  by  sending  the  telegrams  and  furnishing  transportation  for  an  ob- 
server to  visit  stations  along  the  line  of  the  road  for,  the  purl)ose  of  inducing  the  citizens 
to  purchase  the  flags.  Should  this  be  done  weather  warnings  will  be  made  a  special 
feature  of  the  road,  and  special  forecasts  for  each  State  will  be  made  at  this  office. 

Final  arrangements  have  not  yet  been  perfected. 

The  observer  at  Toledo,  Ohio,  in  letter  of  May  28,  1885,  states  that  the  Toledo,  Cin- 
cinnati and  Saint  Louis,  and  the  Ohio  Central  Railroads  will  display  the  signals. 

Special  1  a.  m.  indications  for  the  vicinity  of  the  Toledo,  Cincinnati  and  Saint  I^uis 
Railroad,  in  Northern  Ohio  and  Eastern  Indiana,  are  telegraphed  daily  to  Mr.  N. 
McKinnon,  superintendent  of  telegraph  at  Toledo. 

Special  1  a.  m.  indications  for  the  vicinity  of  this  road  in  Central  Illinois  and  Western 
Indiana  are  telegraphed  daily  to  Mr.  H.  A.  Boomer,  division  superintendent,  Charles- 
.ton,  111. 

Mr.  McKinnon  states  that  the  messages  will  be  sent  to  the  towns  along  the  road,  and 
if  this  is  not  satisfactory,  signals  will  be  displayed  on  the  trains. 

The  observer  at  Toledo  also  reports,  in  letter  of  June  24, 1885,  that  the  officials  of  the 
Ann  Arbor  and  Northern  Michigan  Railroad  have  promised  to  display  the  signals  on 
their  trains  as  soon  as  the  road  is  completed  to  Mount  Pleasant,  Mich.,  which  will  be 
in  a  month  or  two. 

The  observer  at  Shreveport,  La.,  in  letter  of  June  20,  1885,  states  that  the  merchants 
are  deeply  interested  in  the  subject  of  weatlier  and  temperature  signals,  and  intend  pur- 
chasing a  set  of  flags  for  display  on  the  signal  office  flag-staff. 

The  observer  at  Leavenworth,  Kans.,  in  letter  of  June  20, 1885,  states  that  the  display 
of  signals  on  the  Kansas  Central  Railway  began  June  20,  1885.  The  adoption  of  this 
system  of  signals  by  this  road  is  due  to  the  perseverence  and  energy  of  Dr.  R.  J.  Brown, 
chairman  of  the  meteorological  committee  of  the  Leavenworth  Board  of  Trade,  and  to 
the  efforts  of  the  observer.  Flags  cannot  be  used  to  advantage,  owing  to  the  obstruc- 
tions offered  by  two  bridges,  and  the  superintendent  of  the  road  has  had  an  ornamental 
and  well-arranged  set  of  disks  painted  on  white  surfaces  of  steel,  to  be  fixed  in  .grooved 
slats  placed  on  each  side  of  the  baggage-cars.  Trains  displaying  these  signals  run  be- 
tween Leavenworth  and  Miltonville,  a  distance  of  166  miles,  and  decided  interest  is 
manifested  in  them  by  the  public. 

Special  indications  for  Kansas,  Indian  Territory,  and  Western  Missouri  are  sent  daily 
at  1  a.  m.  to  the  observer  at  Leavenworth,  Knns. 

The  observer  at  Indianapolis,  Ind.,  in  letter  of  April  27, 1885,  reports  that  Mr.  Joseph 
W.  Sherwood,  superintendent  Cincinnati,  Indianapolis,  Saint  Louis  and  Chicago  Railroad, 
desires  to  display  signals  on  his  tmins  as  soon  as  arrangements  can  be  made.  The  ob- 
server was  informed  as  to  the  kind  of  signals  to  use,  and  directed  to  notify  Mr.  Sher- 
wood that  special  predictions  for  the  region  of  his  road  will  be  sent  him  if  he  adopts  the 
system. 

Weather  and  temperature  signals  are  displayed  daily  at  Bristol,  R.  I.,  and  at  Water- 
town,  N.  Y.,  by  interested  persons. 

In  letter  of  June  25,  1885,  the  observer  at  Toledo,  Ohio,  forwarded  a  communication 
from  Mr.  T.  M.  Peelar,  superintendent  Ohio  Central  Railroad,  requesting  that  the  la.  m. 
indications  be  sent  him.    Mr.  Peelar  was  informed  that  a  telegram  designating  the  proper 
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flags  to  be  displayed  at  stations  on  the  Ohio  Central  Bailroad  will  be  sent  him  at  Bacy- 
rus,  Ohio,  at  1  a.  m.  daily.  He  was  also  sent  circulars  to  be  nsed  in  translating  mes- 
yageSi  if  he  desires  ox^y  to  bnlletin  the  indications  at  stations  on  the  line. 

It  is  apparent  that  this  methodof  announcing  weather  changes  has  been  received  with 
great  favor  by  the  public,  and  that  the  information  given  is  of  value  to  a  large  number 
of  persons.  This  is  abundantly  shown  by  the  hearty  indorsement  that  the  system  has 
met  with  wherever  it  has  been  introduced. 

It  is  hoped  that  these  signals  will,  in  the  near  future,  be  displayed  in  many  towns 
where  the  residents  have  no  means  at  present  of  obtaining  information  as  to  probable 
weather  changes.  • 

The  simplicity  and  utility  of  the  system  cannot  fail  to  commend  it  to  every  person  who 
realizes  the  importance  of  a  foreknowledge  of  the  weather. 

It  is  only  necessary  that  the  signal  flags  be  purchased  (the  cost  of  the  entire  set  ranging 
from  $16  to  $21 )  and  that  some  public-spirited  citizen  devote  a  few  minutes'  time  each  day 
to  displaying  the  proper  signal,  or  signals,  on  a  flag-staff  in  a  prominent  position  near  the 
center  of  the  town.  The  indications  for  the  locality  can  be  sent  from  this  office  each  day 
at  a  cost  of  20  cents,  or  they  can  possibly  be  received  from  a  neighboring  Signal-Service 
station,  or  railway  station,  by  telephone  or  telegraph.  By  these  means  an  entire  com- 
munity can  be  benefited  at  a  very  small  outlay. 

The  co-operation  of  a  greater  number  of  railroads  is  also  desired,  as  it  has  been  found 
that  the  display  of  these  signals  from  railway  trains  and  at  railway  stations  has  been  pro- 
ductive of  the  best  results. 

The  following  is  quoted  from  an  interesting  article  on  the  Ohio  meteorological  bureau, 
written  by  Prof.  T.  C.  Mendenhall,  director  of  the  Ohio  State  weather  service,  and  pub- 
lished in  the  American  Meteorological  Journal,  May,  1884: 

**  One  of  the  most  important  undertakings  of  the  bureau  has  been  the  establishment 
of  a  system  of  railway  signals,  by  means  of  which  people  in  the  neighborhood  of  a  rail- 
way line  could  be  notified  of  the  weather  probabilities  of  the  day  in  accordance  with  the 
pr^ictions  received  from  Washington.  The  first  report  issued  by  the  bureau  contained 
a  reference  to  the  proposed  scheme,  which  had  been  suggested  by  Mr.  M.  B.  Tracy,  of 
Latchie,  Ohio. 

**In  the  spring  of  1883  one  of  the  railroads  connecting  Columbus  wit&  Cleveland  (the 
Cleveland,  Mount  Vernon  and  Delaware  Bailroad)  consented  to  undertake  the  experiment, 
offering  to  bear  the  expenses  necessary  in  equipping  the  cars  with  the  necessary  signals. 
The  subject  of  the  most  suitable  system  of  signals  received  careful  consideration.  It 
was  important  that  those  selected  should  be  at  once  simple,  easily  interpreted,  and  of 
such  character  as  to  be  readily  distinguished  at  a  considerable  distance.  It  was  deter- 
mined to  confine  the  predictions,  for  the  present  at  least,  to  forecasts  of  temperature  and 
the  state  of  the  weather  as  to  precipitation.  Three  forms  were  chosen,  called  by  the 
familiar  names  sun,  moon,  and  star.  These  are  shown  in  two  colors,  red  and  blue.  The 
red  signals  refer  to  temperature  and  the  blue  to  rainfall.  The  sun,  a  round  disk  nearly 
3  feet  in  diameter,  is  understood  to  mean  a  probable  rise  in  temperature  if  red,  or  a  gen- 
eral rain  if  blue.  The  moon,  a  crescent,  means  falling  temperature  if  red,  and  clear  or 
fair  weather  if  blue.  The  star,  five-pointed,  means  stationary  temperature  if  red,  and 
local  rains  if  blue. 

*' Experience  has  shown  that  these  signals  are  admirably  adapted  to  the  service  to 
*which  they  have  been  put,  being  easily  distinguished  from  each  other  and  Instantly  in- 
terpreted after  a  little  practice. 

**The  Chief  of  the  United  States  Signal  Service,  Oeneral  Hazen,  has  generously  co- 
operated with  the  bureau  to  secure  the  success  of  the  experiment.  Special  telegrams 
have  been  sent,  using  the  language  of  the  signals,  for  the  region  of  country  traversed  by 
the  road.  The  trains  bearing  these  signals  on  the  baggage  cars  leave  a  point  near  the 
middle  of  the  line  about  5  o'clock  a.  m.,  thus  bringing  the  forecast  to  the  attention  of 
residents  along  the  line  at  an  early  hour.  Verification  observers  have  been  appointed  at 
nearly  every  station  along  the  route,  and  thus  far  the  predictions  have  been  found 
correct  in  85  cases  in  100.  The  want  of  one  or  two  ad^tional  signals  has  been  felt 
for  occasional  us6  in  forecasting  extraordinary  changes,  such  as  extreme  cold,  violent 
winds,  &c.  The  matter  is  receiving  consideration,  but  no  selection  of  sach*signa]8  has 
been  made.  The  Bureau  has  furnished  models  of  these  signals  to  several  persons  inter- 
ested in  this  work  who  are  making  efforts  to  have  them  placed  on  roads  in  otlier  States, 
and  it  is  intended  to  extend  the  system  in  Ohio  during  the  present  year  (1884).** 

In  connection  with  my  report  on  this  subject  I  have  the  honor  to  submit  also  the  re- 
ports made  by  Prof.  P.  H.  Mell,  jr.,  director  of  the  Alabama  State  weather  service, 
Mr.  E.  H.  Mark,  secretary  Ohio  meteorological  bureau,  and  Prof.  William  M.  Davis, 
secretary  New  England  Meteorological  Society. 

These  reports  are  of  special  interest,  as  they  indicate  the  importance  attached  to 
weather  predictions  in  Alabama,  Ohio,  and  New  England,  and  also  show  the  extent  to 
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which  the  use  of  the  weather  and  temperature  signalB  has  heen  carried  in  these  sections 
through  the  generous  co-operation  of  railway  officials  and  others: 

Ohio  Meteorological  Bubeau, 

Columbus,  Ohio,  June  8, 1885. 

Deab  Sib:  In  reply  to  yours  of  the  6th  instant,  I  have  the  honor  to  inform  you  that 
the  railway  weather  signals  are  displayed  on  the  Cleveland,  Mount  Vernon  and  Delar 
ware,  hoth  divisions  of  the  Columbus,  Hocking  Valley  and  Toledo,  and  the  Columbus 
and  Cincinnati  Mylland  Railroads.  This  bureau  has  charge  of  all  the  signals,  and  keeps 
a  man  employed  at  the  Union  Depot  in  Columbus  to  change  the  signals  on  all  trains 
carrying  them.  The  signals  are  also  displayed  on  the  morning  trains  coming  into  Co- 
lumbus. 

The  predictions  are  received  here  in  Columbus  at  about  1  a.  m.,  and  are  immedi- 
ately transmitted  to  the  night  operator  at  the  telephone  office,  who  transmits  them  to 
the  telegraph  offices  at  the  depot.  The  night  operator  also  transmits  them  to  the  train 
dispatcher  of  each  of  the  roads,  who  immediately  telegraphs  them  to  the  other  end  of  the 
road,  so  that  the  morning  train  leaving  for  Col  umbus  displays  the  signals.  The  signals  are 
changed  at  these  points  by  the  baggage-master.  On  the  Cleveland,  Mount  Vernon  and 
Delaware  the  telegram  containing  the  ^gnals  is  sent  to  Akron,  the  central  office  of  the 
road.  The  superintendent  then  issues  an  order  to  his  trainmen  in  the  same  manner 
that  all  other  train  orders  are  issued. 

The  superintendent  of  the  Cleveland,  Mount  Vernon  and  Delaware  Railroad  is  N.  Mon- 
sarrat,  Akron,  Ohio.  The  superintendent  of  the  Columbus,  Hocking  Valley  and  Toledo 
Railroad  is  G.  R.  Carr,  Columbus,  Ohio.  The  superintendent  of  the  Columbus  and  Cin- 
cinnati Midland  Railroad  is  S.  P.  Peabody,  Columbus,  Ohio.  The  first  two  named  gen- 
tlemen have  taken  great  interest  in  the  work,  and  have  done  all  they  could  to  assist  the 
bureau  in  carrying  on  the  work. 

The  number  of  stations  on  the  Columbus,  Hockmg  Valley  and  Toledo  is  about  one 
hundred;  on  the  Cleveland,  Mount  Vernon  and  Delaware,  thirty-seven;  on  the  Columbus 
and  Cincinnati  Midland,  thirty. 

In  addition  to  the  above,  many  towns  display  the  signals  in  prominent  places,  and  quite 
an  interest  has'been  worked  up  in  some  places.  Applications  are  received  frequently 
from  towns  not  lying  on  the  railroads  displaying  the  signals  asking  for  the  signals  in 
their  locality.  Some  of  the  agricultural  societies  of  the  State  are  anxious  to  take  hold  of 
the  system,  but  the  bureau  is  not  able  financially  to  extend  the  work. 

Those  sections  receiving  the  signals  place  great  reliance  on  the  predictions  as  sent  out 
by  the  Chief  Signal  Office.  The  large  percentage  of  verification  mi^es  it  a  reliable  source 
of  information. 

Hoping  that  the  work  may  be  greatly  extended  and  ready  to  give  any  fiuther  infor- 
mation that  you  may  desire, 

I  am,  very  respectfully,  your  obedient  servant, 

£.  H.  MARK,  Secretary, 

General  W.  B.  Hazex, 

Chief  Signal  Officer,  Washington,  D,  C. 

[State  Agrioultural  and  Mechanical  College,  Department  of  Natural  Histofy  and  Geology,  mnd 
Central  Office  State  Weather  Service.] 

AUBiTSN,  Ala.,  June  18,  1885. 

Deab  Sib:  I  have  the  honor  to  acknowledge  the  receipt  of  yours  of  the  6th  instant, 
and  send  inclosed  a  list  of  the  railroads  displaying  signals,  their  superintendents,  the  men 
having  charge  of  the  weather  service  on  these  various  roads,  and  the  stations  at  which 
these  signals  are  displayed. 

The  superintendents  of  aU  the  roads  have  taken  the  matter  under  their  immediate 
charge,  except  the  Mobile  and  Montgomery  Railroad,  the  Mobile  an4  Girard  Railroad, 
and  the  Western  Railroad  of  Alabama. 

The  weather  service  on  the  first  two  of  these  roads  is  under  the  direction  of  the  chief 
telegraph  railroad  operators,  while  on  the  last-named  road  I  authorize  the  operators  at 
the  stations  to  appropriate  the  message  you  furnish  me  each  day,  which  they  cateh  as  it 
passes  over  the  wires.  This  road  has  no  wires  of  its  own,  and  the  Western  Union  Tele- 
graph Company  will  not  let  the  railroad  authorities  send  these  telegrams  without  charge. 

The  weather  indications  are  received  at  this  office  between  6  and  7  o'clock,  and  are  Uie 
indications  issued  from  your  office  at  1  a.  m. 

The  East  Tennessee,  Virginia  and  Georgia  Railroad  does  not  own  its  telegraph  lines, 
and  the  only  way  to  display  signals  along  that  road,  I  found,  was  to  display  them  from 
the  trains.    The  schedule  on  this  road  enables  the  signals  to  reach  all  parts  of  the  road 


Digitized  by 


Google 


REPORT   OV  THE   CttlEP   SIGNAL   OFFICER. 


621 


before  3  p.  m.  .1  hope  soon  to  have  the  signals  displayed  from  the  trains  on  the  following 
roads,  viz:  The  Alabama  Great  Soathern  Railroad,  the  Montgomery  and  Eofaola  Bail- 
road,  the  Memphis  and  Charleston  Railroad,  the  Colnmbns  and  Western  Railroad. 

These  roads  do  not  own  their  telegraph  lines,  and  hence  the  only  way  to  reach  the  ter- 
ritory is.  by  displaying  the  signals  from  the  trains  for  the  present. 

The  following  are  the  railroads,  with  number  of  stations  on  each,  that  receive  the 
weather  signals  daily: 


Name  of  railroad. 

Superintendents. 

Number  of 
stations. 

Remarks. 

Atlanta  and  West  Point 
and  Western   of    Ala- 
bama. 

South  and  North 

Mobile  and  Montgomery.. 

Mobile  and  Girard 

Cecil  Oabbett,  Montgomery,  Ala. 

I.  Y.Sage,  Birmingham,  Ala 

M.  8.  Belknap,  Montgomery,  Ala. 

W.  L.  Clarke,  Columbus,  Ga. 

I>evi  Hege,  Birmingham,  Ala 

J.  M.  BridgeH,  Selma,  Ala.. 

12 

9 
8 

6 

11 
M 

8 

The  stations  on  this  road 
are  not  furnished  by  the 
railroad    s  u  perintend- 
ent,  but   directly  from 
Auburn,  Ala. 

Signals  are  ftimished  for 
these  stations  to  Mr.  W. 
Haylow,  Montgomery, 
Ala. 

Signals  are  furnished 
these  stations  through 
Mr.  J.  A.  Roland,  rail- 
road telegraph  opera- 
tor, Columbus,  Ga. 

The  aeoiig:ia  Paciflo 

Eaut  Tennessee.  Virginia 

and  Georgia  (Alabama 

Division). 
North  Eastern,  of  Georgia. 

H.  R.  Bernard,  Athens,  Gki... 

I  am,  very  respectfully, 


The  Chief  Signal  Officeb,  Washington,  D.  C, 


P.  H.  MELL,  Jr., 
Director  Alabama  Weather  Service, 


New  England  Meteobolooical  Society, 

Cambridge,  Mass.,  Juty  9,  1885. 
Chief  Signal  Offices,  United  States  Army, 

Washinffton,  D,  €.: 
Sir:  In  reply  to  your  letter  of  the  6th  ultimo,  I  have  the  honor  to  send,  inclosed,  a  list 
of  stations  in  New  Engluid,  excepting  Connecticut,  displaying  cold- wave  and  other 
weather  signals. 

The  1  a.  m.  indications  are  sent  hy  mail  irom  the  Boston  Signal  Office  to  the  following 
telephone  exchanges: 

Haverhill,  Lowell,  Salem,  South  Framingham,  and  Worcester,  Mass. ;  also  to  G.  S.  Bass, 
assistant  postmaster,  Quincy,  Mass.  The  morning  mail  reaches  these  points  in  time  for 
an  early  display  of  flags. 

The  same  indications  are  telegraphed  from  Signal  Office  in  Boston  to  W.^  H.  Childs. 
Brattlehorough,  Vt.;  Telephone  Exchange,  Manchester,  N.  H.,  and  from  Signal  Office  in 
New  Haven,  Conn.,  to  Telephone  Exchange,  Springfield,  Mass. 

It  is  from  these  centers  that  we  hope  to  display  flags  and  to  extend  the  display  to  ad- 
joining towns. 

«  ♦  ♦  ♦  ♦•♦  ♦ 

Where  the  flags  are  displayed  they  are  reported  to  give  much  satisfisusiion. 
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Very  respectfully,  your  obedient  servant, 

W.  M.  DAVIS, 
Secretary  New  England  Meteorological  Society. 

I  am,  sir,  veiy  respectfully,  your  obedient  servant, 

F.  M.  M.  BEALL, 
Second  Lieutenant,  Signal  Corps, 
The  Chief  Signal  Officeb  of  the  Army, 

Washington,  D.  C. 
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APPENDIX   56. 


REPORT  ON  RAILWAY  WEATHER  BULLETIN  SERVICE. 

Signal  Office, 
Washiitgton,  D,  C,  June  30,  1885. 

SiB:  I  have  the  honor  to  make  the  following  report  upon  the  work  done  by  this  serv- 
ice in  connection  with  the  Railway  Weather  Bulletin  Service  during  the  year  ending 
June  30,  1885: 

In  arranging  for  railway  bulletins  of  weather  reports,  the  following  points  are  ob- 
served: 

This  office  causes  the  indications  to  be  furnished  at  a  fixed  hour  to  any  railway  com- 
pany volunteering  to  transmit  them  over  their  lines  without  charge  to  the  United  States. 
.  The  bulletins  are  displayed  upon  bulletin  boards,  having  a  heading  as  follows:  **  Daily 
weather  report,  Signal  Service,  United  States  Army.     Published  by  co-operation  of  the 

Kail  way  Company  and  posted  for  the  benelit  of  agriculture,  commerce,  and  the 

traveling  public. " 

Each  station  is  supplied  by  this  office  with  the  following  articles:  One  bulletin-board, 
one  district  map,  one  district  map  frame,  Forms  125a  (monthly  report).  Forms  126  (rail- 
way bulletins),  franked  envelopes. 

The  superintendents  of  the  railway  companies  have  the  indications  telegraphed  to  all 
the  offices  on  their  roads  at  as  early  an  hour  as  practicable  after  they  are  open  for  busi- 
ness, and  a  copy  of  the  indications,  plainly  written  upon  the  "railway  bulletin,"  is 
posted  without  delay  upon  the  bulletin-board  at  each  railway  station. 

The  time  of  receiving  and  time  of  displaying  the  indications  are  noted  by  the  operator 
on  Form  125a,  which  form  is  forwarded  to  this  office  by  mail  at  the  end  of  each  month 
by  the  operator  or  manager  in  charge  of  the  telegraph  office  at  which  the  indications  are 
received,  and  a  retained  copy  is  kept  for  reference.  Four  of  the  bulletins  displayed  at 
the  station  are  forwarded  to  this  office  by  mail  with  Form  V2x»a^  one  bulletin  for  each 
week  included  in  the  report. 

Observers  in  charge  of  Signal  Service  stations  from  which  the  indications  and  weather 
reports  are  distributed  give  special  attention  to  this  portion  of  their  duties.  They  see 
that;  the  reports  are  furnished  to  the  operator  or  designated  agents  of  the  companies  im- 
mediately upon  their  receipt  from  this  office. 

They  also  confer  with  the  officers  of  the  railway  companies  at  their  stations  and  ex- 
plain that  the  object  of  the  railway  bulletin  service  is  to  distribute  the  information  col- 
lected at  this  office,  and  that  the  reports  may  prove  of  value  to  the  railroads,  the  travel- 
ing public,  and  to  citizens  on  the  lines  of  the  roads. 

The  railway  bulletin  system  of  weather  reports  is  a  most  valuable  adjunct  of  the  Sig- 
nal Service.  Through  the  co-operation  of  the  many  railroad  companies  that  have  gen- 
erously extended  their  aid  without  expense  to  the  United  States,  the  indications  are 
daily  posted  at  hundreds  of  towns,  villages,  and  stations  throughout  the  country,  and 
thus  thousands  of  persons  are  kept  fully  informed  as  to  the  conditions  of  the  weather 
and  the  indications  for  the  succeeding  twenty-four  hours.  These  small  places  on  the 
lines  of  railroads  have  no  newspapers,  and  many  of  them  being  at  a  great  distance  from 
the  principal  cities,  the  large  number  of  people  who  are  interested  in  and  benefited  by 
the  weather  reports  have  no  means  of  obtaining  the  information  except  through  the 
telegraph  offices  of  the  railway  companies.  It  will  be  readily  seen,  therefore,  that  the 
farmers,  fruit-growers,  shippers  of  merchandise,  lumbermen,  and  persons  engaged  in 
other  industries  who  are  dependent  upon  this  system  of  publishing  the  weather  reports 
are  deeply'  interested  in  its  support  and  extension. 

The  tbllowing  extracts  from  the  reports  of  the  inspectors  of  the  railway  bulletin  serv- 
ice indicate  the  importance  attached  to  the  work  done  by  the  Signal  Service  in  this  mat- 
ter: 

[From  report  of  the  inspection  of  the  weather  bulletins  posted  on  the  Cincinnati,  Washington  and 
Baltimore  Railroad,  hy  Senrt.  L.  Duune,  December,  1884.J 

"With  a  few  exceptions  I  found  the  indications  for  the  day  on  which  my  visit  was 
made,  ported  on  the  bulletin-boards.    No  bniean  of  the  Government  is  moie  appred- 
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ated  than  the  Signal  Service.  Althongh  my  final  instr actions  of  November  25,  1884, 
did  not  mention  post-offices,  yet  I  made  it  a  point  to  visit  those  displaying  '  Farmeni' 
Bulletins.'  I  found  the  bulletins  were  promptly  posted.  Postmasters  say  that  hardly 
a  person  enters  the  office  without  consulting  tiie  bulletin.  AH  speak  in  flattering  terms 
of  the  great  success  attained  in  weather  forecasts.  The  weather  warnings  are  closely 
watched.** 

[From  report  of  stations  inspected  on  the  Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Bail- 
road,  by  Serst.  William  Line,  December  13, 1884.] 

**  The  people  along  the  various  divisions  take  great  interest  in  this  work,  and  the  in- 
dicati^^  are  of  great  value  to  them,  I  am  positive,  for  during  the  trip  I  had  an  oppor- 
tunit^B>  see  the  people  and  consult  them.*' 


icati^^  f 
anlMpx 

[Piltarc] 


[PiVa  report  of  stations  inspected  on  the  Flint  and  Pere  Marquette  Bailroad.by  Sergt.  N.  B. 
Conger,  December  18, 1884.]  * 

**  I  found  the  reports  posted  promptly.  They  were  up  to  date,  and  are  considered  of 
great  value  by  the  railroad  company  and  the  citizens  of  the  several  towns  where  they 
are  posted,  and  the  service  can  hie  congratulated  upon  this  evident  display  of  interest  in 
the  weather  reports. '  * 

[From  report  of  stations  inspected  on  the  Chicagro  and  West  Michigan,  and  Grand  Rapids  and 
Indiana  Railroads,  by  Sergt.  J.  E.  Mueller,  January  19, 1885.] 

**  The  stations  of  Newaygo,  Casnovia,  Kent  City,  and  Sparta  Centre  are  all  flourishing 
lumber  towns,  and  near  the  southern  terminus  of  the  Newaygo  branch  of  the  Chicago 
and  West  Michigan  liailroad ;  the  country  abounds  in  prosperous  farms  and  fruit  orchards, 
the  owners  of  which  are  greatly  interested  in  the  daily  bulletins,  and  derive  considera- 
ble benefit  from  their  regular  display.  The  agent  at  Sparta  Centre  stated  that  on  vari- 
ous occasions  when,  by  accident  or  want  of  time,  the  indications  were  missed  the  people 
would  promptly  request  him  to  call  up  the  sending  station  and  get  them  for  their  inlbr- 
mation.  *  You  see  from  that,'  he  continued,  'that  it  would  not  do  here  to  neglect  these 
reports,  for  they  have  taken  too  strong  a  foothold  in  this  section  of  country.*  The  in- 
terest manifested  in  the  reports  is  gratifying. " 

[From  report  of  .stations  inspected  on  the  Allegheny  Valley,  the  Pittsburg,  Fort  Wayne  and  Chi- 
cago, and  the  Bellairc,  Zanesville,and  Cincinnati  Railroads,  by  Sergt.  O.D.  Stewart,  February  17, 
1885.    Number  of  stations  inspected  117.] 

"  The  general  managers  and  superintendents  of  telegraph  of  each  of  the  above-men- 
tioned roads  take  great  interest  in  these  reports,  and  they  not  only  desire  but  direct  their 
agents  and  operators  to  copy  the  indications  regularly,  to  give  the  public  every  facility 
to  consult  them,  and  to  do  all  they  can  to  aid  in  their  promulgation.  The  railway  bul- 
letin is  an  important  work  of  the  service,  as  it  reaches  points  too  remote  to  be  supplied 
in  any  other  manner.  My  tour  of  insi)ection  included  portions  of  the  States  of  Penn- 
sylvania, Ohio,  Indiana,  and  Illinois.  I  found  the  interest  varied  in  different  localities, 
depending  largely  upon  the  prevailing  occupations  of  the  people,  but  increasing  in  all 
localities.  In  Ohio  a  more  general  interest  is  manifested  than  in  the  other  States  men- 
tioned. Many  of  the  railroads  running  through  that  State  carry  the  railway  signals  on 
Bides  of  the  baggage  cars.     These  signals  are  regularly  looked  for  and  noted. 

**A11  towns  having  a  population  of  from  2,000  to  7,000  should  receive  the  indications 
regularly,  and  esx)ecially  have  all  the  cold- wave  orders  telegraphed  to  them.  In  towns 
of  this  size  there  are  enough  persons  sufficiently  interested  to  bear,  should  it  be  neces- 
sary, the  cost  of  transmitting  the  warnings/' 

I^Prom  report  of  stations  inspected  on  the  New  York  and  New  England  Railroad,  by  Private  J.  P. 

Slaughter,  February  27, 1885.] 

^'JViuch  interest  is  manifested  in  predictions  at  nearly  all  stations.  A  large  number 
of  persons,  both  travelers  and  residents  along  the  road,  daily  consult  these  bulletins,  and 
are  frequently  much  benefited  by  them." 

During  the  year  ending  June  30,  1885,  the  railway  weather  bulletin  service  has  been 
established  on  the  following-named  roads: 


Name  of  railroad. 


Number 
of  sta- 
tions 
posting 
the  indi- 
cations. 


I3ellaire,  Zanesville  and  Cincinnati 

Otiio  River 

*4i*int  Louis  and  Cairo ' 

A V'aahington,  Ohio  and  Western 

Oliicaso  and  Alton I 

Ol^^eland,  Iiorain  and  Wheeling ! 


Name  of  railroad. 


I  South  Carolina 

Charleston  and  Savannah 

Richmond  and  Alleghany 

North-£a<)tern 

Saint  Louis,  Iron  Mountain  and  South- 
ern  


Number 
of  sta- 
tions 
posting 
the  indi- 
cations. 


10 
6 

2S 
5 

70 
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The  stations  posting  the  indications  on  the  railroads  mentioned  in  the  following  list 
have  l)eeu  inspected  during  the  year: 


Name  of  railroad. 


Number  of 
stations  in- 
spected. 


Name  of  inspector. 


New  York  Central  and  Hndoon  River , 

Baltimore  and  Ohio 

Boston  and  I^weU 

Worcester,  Nashua  and  Rochester 

New  York  and  New  England 

Old  Colony 

Providence  and  Worcester 

Burlington,  Cedar  Rapids  and  Northern 

Chicago  and  Northwestern 

Marietta  and  Cincinnati 

Cleveland,  Columbus,  Cincinnati  and  Indianapolis 

Grand  Rapids  and  Indiana 

Chicago  and  West  Michigan 

Detroit,  Grand  Haven  and  Milwaukee 

Flint  and  Pero  Marquette 

Detroit,  Lansing  and  Northern 

New  York,  Ontario  and  Western 

Southern  Central 

Allegheny  Valley 

Pittsburg,  Fort  Wayne  and  Chicago  

Bellaire.  Zanesville  and  Cincinnati 

Eastern 

Grand  Trunk  (Yarmouth  to  Island  Pond) 

Maine  Central '.... 

Portland  and  Ogdensburg 

Atchison,  Topeka  and  Santa  F6 

Kansas  City,  Saint  Joseph  and  Council  Bluffs 

Philadelphia,  Wilmington  and  Baltimore 

Philadelphia  and  Reading 

Northern  Central 

Philadelphia  and  Erie 

United  Hailroadaof  New  Jersey 

West  ,Ter8cy 

Baltimore  and  Potomac 1 

Huntingdon  and  Broad  Top  Mountain '. 

Cumberland  Volley 

Blemphis  and  Charleston  Division  East  Tennessee,  Vir- 
ginia and  Georgia 

Pennsylvania 


20 
71 
18 
18 
4S 
108 
13 
98 
56 
14 
33 

81 

40 

4 
14 
21 
81 
22 
38 
66 
13 
61 
14 
11 
12 
88 
45 
37 
119 

4 
28 
53 
85 

4 

8 
10 


lO. 

aflkte 
swip. 


Sergt.  J.  O.  Barnes. 
Sergt.  Geo.  W.  Felger. 
Sergt.  O.  B.  Cole. 
Do.  i 

Private  J.  P.  Slal 
Private  O.  N.  OswS 
Sergt.  O.  B.  Cole. 
Sergt.  P.  F.  Lyons. 
Sergt.  T.  B.  Jennings. 
Sergt.  L.  Dunne. 
Sergt.  Willium  Line. 

i Sergt.  J.  £.  Mueller. 
Private  S.R.Richcy. 
Sergt.  J.  E.  Mueller. 
Private  i*.  U.  Ricliey. 
Sergt.  N.  B.  Conger. 

Do. 

Do. 
Sergt.  J.  G.  Linslcy. 

Do. 
Sergt.  O.D.Stewart. 

Do. 

Do. 
Sergt.  G.Lriebmaiin. 
Private  B.  A.  Kinney. 

Do. 
Sergt.  G.Liebmiinn. 
Private  E.  M.  Philebaum. 
Corpl.  G.A.Weber. 
Sergt.  G.N.Kitchel. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Sergt.  D.  T.  Flannery. 
Sergt,  CN.Kitcljel. 


The  total  nnmber  of  railway  bulletin  stations  inspected  during  the  year  is  1,469. 
In  addition  to  those  given  in  the  above  lists,  the  following  railroads  also  post  the 
weather  bulletins:  Boston  and  Maine,  34  stations;  Lehigh  Valley,  30  stations;  Ixiuis- 
ville  and  Nashville,  20  stations. 
The  stations  on  the  above-named  roads  were  not  inspected  this  year. 
The  railway  bulletin  service  was  discontinued  on  the  Chicago,  Saint  Paul,  Minneapo- 
lis and  Omaha  Railway  October  9, 1884,  and  on  the  Burlington,  Cedar  Rapids  and  North- 
ern Railway  February  25,  188.>. 

There  are  fifty-one  railroads  co-operating  with  the  Signal  Service  in  this  important 
work,  and  the  indications  are  posted  at  l,oo5  stations  along  the  lines  of  these  roads. 

Assuming  that  upon  an  average  there  are  twenty-five  persons  at  each  of  these  railway 
stations  who  are  directly  interested  in  the  weather  indications,  it  will  be  seen  that  at 
the  total  of  1,555  stations  there  are  38,875  people  who  are  daily  benefited  by  this  system 
of  weather  reports. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

F.  M.  M.  BEALL, 
Second  Lieuienantj  Signal  Corps. 
The  Chief  Signal  Okficke  of  the  Army, 

Waakinfftonf  /).  C* 
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APPENDIX    57. 


BEPOBT  ON  RIVER  AND  FLOOD  WARNINGS, 

Signal  Office, 
WasHiingion  City,  June  30, 1885. 

Sib:  I  have  the  honor  to  state  that  the  river  and  flood  reports  from  regnlar  Signal 
Service  and  special  river  stations  have  heen  continued  throughout  the  year  ending  June 
30,  1885,  as  in  previous  years. 

The  river  system  of  the  United  States  emhraces  some  of  the  largest  navigahle  rivers  of 
the  vforld,  and  the  area  of  country  drained  hy  them  includes  great  and  fertile  tracts  of 
agricultural  and  mineral  lands. 

The  enormous  products  of  the  soil  and  mines  have  so  stimulated  the  river  commerce 
that  millions  of  dollars  are  invested  in  levees,  wharves,  dams,  shipping,  &c. 

The  frequent  disasters  to  these  investments  hy  storms  and  floo^,  and  the  destruction 
of  property  resulting  from  the  sudden  and  unforecasted  rises  of  the  rivers,  have  created 
a  demand  for  such  information  as  can  he  used  to  assist  the  property  owners  and  the  pub- 
lic generally  in  anticipating  the  future  rise  of  the  rivers  to  the  danger  line. 

In  the  al^nce  of  storms  and  floods  the  interests  of  the  river  commerce  also  demand  a 
knowledge  of  the  water  supply  in  the  tributaries  of  our  great  rivers,  to  permit  a  deter- 
mination of  the  future  supply  of  water  for  purposes  of  navigation  at  points  where  the 
depth  is  sometimes  insufficient.  River  observations  will  indicate  the  slightest  increase 
or  decrease  of  water  in  the  river  caused  by  recent  rains,  melting  of  snow,  or  drought. 

The  rise  or  fall  of  the  water  at  any  point  will,  as  a  rule,  cause  a  rise  or  fall  farther  down 
the  river.  To  warn  those  interested  who  are  located  below,  the  observations  are  imme- 
diately telegraphed  down  the  river  to  such  points  as  experience  has  shown  are  most  de- 
sirable for  the  warning  of  river  interests. 

At  points  where  meteorological  stations  of  the  Signal  Service  are  located,  the  observers 
of  such  stations  are  charged  with  taking  the  river  observations.  At  other  points  where 
river  observations  are  desired  the  observers  are  selected  from  the  citizens  at  those  points. 

The  duties  required  of  the  special  river  observers  consist  of  taking  and  recording  ob- 
servations at  stated  hours  of  (1)  the  depth  of  the  water  in  the  river;  Ifi)  the  state  or  con- 
dition of  the  weather;  (3)  the  direction  of  wind;  (4)  the  amount  of  rain  or  snowfall  since 
the  last  observation;  (5)  the  depth  of  the  snow  on  the  ground.  These  phenomena,  if 
ordered  sent  by  telegraph,  are  reduced  to  a  brief  cipher  telegram,  as  hereinafter  described, 
and  delivered  to  the  local  telegraph  office  for  transmission  to  such  points  as  may  be  di- 
rected by  the  Chief  Signal  Officer.  If  ordered  sent  by  mail,  they  are  not  enciphered,  but 
entered  on  the  postal  cards  or  other  form  furnished  the  river  observer,  according  to  the 
printed  headings  thereon,  and  mailed  to  their  destination. 

The  data  collected  in  making  these  observations  being  for  the  benefit  of  the  public, 
special  river  observers  are  authorized  to  furnish  such  data  to  any  one  needing  the  infor- 
mation. 

This  branch  of  the  service  has  been  largely  increased,  and  a  much  greater  area  of  country, 
affected  by  the  changes  in  our  larger  rivers,  has  been  covered.  The  resulting  value  of  the 
information  furnished  business  interests  has  been  very  great. 

On  January  1,  1885.  the  special  river  stations  were  arranged  in  sections  and  plxK^d  in 
charge  of  the  Signal  Service  observers  at  section  centers. 

With  a  few  exceptions,  special  river  observers  receive  all  instructions  from,  or  through, 
and  render  all  reports  and  bills  to,  the  section  centers.  Observers  in  charge  of  section 
centers  receive,  examine,  and  certify  to  the  correctness  of  all  reports  and  bills  from  special 
stations,  and  then  forward  them  to  this  office. 

If  reports  or  bills  are  not  received  at  the  section  centers  within  three  days  after  the 
period  at  which  they  are  due,  they  are  called  for  by  mail.  Any  persistent  n^ect  of  the 
special  stations  in  this  direction  is  reported  to  the  Chief  Signal  Officer  with  such  recom- 
mendation as  the  observer  may  consider  proper  to  make  to  improve  the  service.  De- 
fective reports  which  cannot  be  remedied  at  section  centers  are  sent  back  to  the  special 
stations  for  cgrrection.  Section  centers  make  a  report  to  the  Chief  Signal  Officer,  on  the 
15th  day  of  each  month,  of  the  reports  which  are  TnisRing  for  tl^e  previous  montl),  giy^ 
jDgtbe  probf^ble  reaso^  thei^fPT, 
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In  cerfciiymg  to  bills,  care  is  exercised  to  see  that  the  time  for  which  charge  is  made 
is  correct,  the  vouchers  properly  signed,  &c.  Bills  are  not  certified  to  until  the  reports 
which  they  cover  are  received  and  acted  upon.  Each  bill  bears  the  following  certificate 
on  its  face,  signed  by  the  observer  in  charge  of  the  section  center:  *'  The  account  is  cor- 
rect and  just,  and  the  services  have  been  rendered  as  stated/' 

Bills  are  rendered  on  Form  9  (old  Form  62a)  and  filled  out  as  follows: 

**  For  services  rendered  as  river  observer,  at ,  for  the  month  of ,  188 — , 

for : —  (give  the  number  of  observations),  at cents  per  day  (or  observation)." 

When  an  observation  or  report  has  been  missed  or  extra  ones  are  taken  the  fact  is  noted 
on  the  face  of  the  bill,  for  example :  ' '  No  observations  taker  August.  2  and  7. ' '  The  bill 
is  altered  to  agree  with  work  done. 

Observers  in  chaise  of  section  centers  are  held  responsible  for  the  correctness  of  all  bills 
certified  to  by  them,  and  they  assure  themselves  of  their  accuracy  before  forwarding  them 
to  this  office.  In  no  case  are  reports  or  bills  held  at  section  centers  longer  than  is  abso- 
lutely necessary  to  act  upon  them. 

In  corresponding  with  special  stations,  the  observers  in  charge  of  section  centers  exer- 
cise proper  official  courtesy  and  keep  a  careful  record  of  the  correspondence. 

The  number  of  observations  to  be  taken  daily  is  determined  by  the  Chief  Signal  Officer, 
or  by  the  observers  in  charge  of  centers. 

The  centers  are  usually  located  at  some  important  city  where  the  reports  of  the  spe- 
(5ial  stations  in  the  vicinity  can  be  most  advantageously  collected  and  published  for  the 
benefit  of  the  river  commerce. 

On  November  19,  1884,  instructions  were  issued  in  pamphlet  form  for  the  guidance  of 
river  observers  in  erecting  gauges,  taking  observations,  rendering  reports,  &c. ;  also  a 
complete  cipher  for  enciphering  reports  for  telegraphic  transmission.  These  instructions 
(H)ver  the  entire  field  of  special  river  observations.  They  went  into  efiect  on  the  Ten- 
nessee River  system  December  1,  1884,  and  at  all  other  special  river  stations  January  1, 
1885. 

On  January  1, 1685,  the  measurement  of  the  depth  of  water  was  changed  fr6m  feet  and 
inches  to  feet  and  tenths  of  a  foot,  and  all  measurements  have  since  been  so  read,  re- 
corded, and  published. 

Regular  river  observations  are  made  at  2  p.  m.,  seventy-fifth  meridian  time,  daily; 
but  when  a  rise  in  the  river  is  sudden  or  dangerous,  or  when  special  rejMrts  are  called 
for  by  the  observer  in  charge  of  the  section  center,  as  many  extra  observations  are  taken 
as  are  deemed  necessary  to  keep  the  public  fully  informed  of  the  nature  and  extent  of  the 
rise. 

Form  No.  203  is  used  for  enciphering  observations.  The  form  properly  filled  up  is  de- 
livered at  the  telegraph  office  as  soon  as  possible  after  taking  the  observations,  and  the 
report  is  immediately  telegraphed  to  the  observer  in  charge  of  the  center.  Upon  receipt 
of  the  reports  Irom  the  stations  in  his  center  the  observer  in  charge  transfers  his  reports 
irom  all  stations  to  Form  No.  108  (daily  report  of  stage  of  water  in  the  twenty-four 
hours  ending  at  2  p.  m.,  seventy-fifth  meridian  time).  This  form  gives  the  following 
data:  Names  of  stations  making  reports;  height  of  river  above  low  water;  change  in 
twenty-four  hours;  direction  of  wind  and  state  of  weather  at  time  of  report.  Copies  of 
this  form  are  posted  in  conspicuous  places  so  that  they  are  readily  accessible  to  the  public. 
The  information  is  also  published  in  the  daily  newspapers.  By  these  means  all  interests 
arc  kept  fully  informed  of  the  condition  of  the  rivers,  and  are  thus  enabled  to  take  the 
necessary  precautions  for  protecting  property. 

In  cases  of  sudden  and  dangerous  rises,  and  of  fioods,  the  information  which  is  given 
promptly  during  the  period  of  danger  is  of  incalculable  benefit  to  rivermen,  vessel-own- 
ers, shippers  of  merchandise,  &c.,  and  is  doubtless  often  instrumentiil  in  saving  lives. 

Whenever  necessary,  reports  from  a^oining  stations  are  ordered  sent  to  observers  at 
special  river  station^,  and  are  given  by  them  to  the  press,  and  also  posted  in  such  pub- 
lic places  as  are  most  frequented  by  persons  interested  in  the  condition  of  the  river. 

All  observations  taken  during  the  month  are  recorded  on  Form  No.  114.  One  copy  of 
this  form  is  retained  at  the  station,  and  two  copies  are  sent  to  the  observer  in  charge  of 
the  section  center. 

The  observer  at  Chattanooga,  Tenn.,  in  his  report  upon  the  operation  of  the  Teimessee 
flood  system  during  April,  1885,  states: 

**  There  is  a  growing  opinion  of  the  value  of  the  system,  both  in  this  commanily  and 
in  places  lower  down  the  river  supplied  with  daily  bulletins  from  this  center.  The  lum- 
bermen have  been  so  greatly  benefited  by  the  reports,  that  they  are  anxious  to  obtain 
like  information  of  sudden  rises,  calculated  to  bring  down  timber  during  other  months, 
and  a  memorial  to  this  effect  is  being  prepared  by  them,  which  will  be  forwarded.'' 

The  observer  at  Nashville,  Tenn.,  in  a'  report  date<l  March  9,  1885,  commenting  upon 
a  sudden  rise  in  the  Cumberland  River,  states:  *'  lieckoning  in  money  value  all  prop- 
erty sayed  dicing  the  rise  mentioned,  it  would  more  than  austaia  this  river-oeater  fo^^ 
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two  centuries  to  come.  Also:  **  The  steamboatmen  have  caused  a  large  biilletin-boaTd, 
4  by  6  feet,  to  be  made,  at  great  expense  to  themselTeB,  whereon  is  shown  daily  the 
ri^er  data.'' 

Reports  of  Western  floods  were  telegraphed  daring  the  present  season,  by  special  mes* 
sage,  to  the  observer  at  New  Orleans,  La.,  to  be  by  him  distribated  to  the  following 
addresses  by  messenger,  whenever  practicable,  and  to  ontlying  places  by  telegraph: 
The  Gapitolian  Advocate,  Baton  Ronge,  La. ;  W.  T.  Evans,  Vidalia,  La. ;  Thomas  Moore, 
Saint  Joseph,  La.;  M.  C.  Redmond,  Floyd,  La.;  A.  W.  Crandall,  Tallulah,  La.;  T.  J. 
Manghan,  Rayville,  La.;  E.  M.  Coe,  Monroe,  La.;  A.  C.  McMeans,  Bastrop,  Ln.;  F.  H. 

G.  Tiiylor,  Lake  Providence,  La. ;  Floyd,  postmaster.  Delta,  La. ;  L.  M.  Howard, 

Conshatta,  La. ;  L.  C.  Giffe,  Alexandria,  La. ;  Louisiana  Farmer,  New  Iberia,  La. ;  Dr.  J.  P. 
H.Wise,  Morgan  City,  La. ;  Miy.  S.  T.  Grisamore,  editor  Tbibodeanx  Sentinel,  Thibodeanx, 
La.;  Sugar  Planters'  Association,  DonaldsonviUe,  La.;  Vicksbarg  Herald,  Vicksburg, 
Miss. ;  Natchez  Democrat,  Natchez,  Miss. ;  Dr.  Trezevant,  Delta,  La. ;  B.  My  rick,  Girard, 
La. ;  Hon.  R.  C.  McCullough,  Waterproof,  La. ;  New  Orleans  Picayune,  New  Orleans,  La. ; 
New  Orleans  Times- Democrat,  New  Orleans,  La. ;  The  States,  New  Orleans,  La. ;  New 
Orleans  Daily  City  Item,  New  Orleans,  La. ;  New  Orleans  Bee,  New  Orleans,  La. ;  The 
German  Gazette,  New  Orleans,  La. ;  Cotton  Exchange,  New  Orleans,  La. ;  Produce  Ex- 
change, New  Orleans,  La. ;  Sugar  Exchange,  New  Orleans,  La. :  Maritime  Association, 
New  Orleans,  La. ;  Mijor  Riclmrdson,  Chief  of  State  Board  of  Engineers,  New  Orleans, 
La. ;  W.  M.  Davidson,  Saint  Joseph,  I^. ;  V.  M.  Purdy,  Lake  Providence,  La. ;  Dr.  S.  S.  P. 
Dangerfield,  Delta,  La. 

The  pay  of  the  special  river  observers  is  at  the  rate  of  25  cents  per  observation  made, 
recorded,  enciphered,  and  delivered  at  the  telegraph  office.  When  three  or  more  obser- 
vations are  made  in  any  one  day,  the  pay  is  at  the  rate  of  75  cents  per  day. 

The  following  are  special  rates  of  pay  authorized  by  this  office: 

The  observer  at  Eugene  City,  Oreg. ,  receives  50  cents  per  observation,  or  $1.50  per  day 
when  more  than  three  observations  are  taken  in  one  4^y.  The  observer  at  Harper's 
Ferry,  W.  Va.,  receives  50  cents  per  observation.  The  observers  at  Helena,  Ark.,  and 
Kansas  City,  Mo.,  receive  50  cents  per  day  each.  The  observer  at  Muscatine,  Iowa,  ren- 
ders bis  services  gratuitously. 

The  following  stations  have  been  discontinued  during  the  year: 
>  Jefferson  City,  Mo.  (Saint  Louis  Center),  March  15, 1885;  Lexington,  Mo.  (Saint  Louis 
Center),  March  15,  1885. 

The  following  stations  have  been  established  during  the  year: 


Stations. 


'         rrru  " 

When 
established. 


I 


Brookville,Pa.  (Pittsburg:  Center).. 

Clarion,  Pa.  (Plttsbunf  Center) 

Johnstown,  Pa.  (Piltsburs   Cen- 
ter)   

Morgantown,  W.  Va.   (Pittsburfc 
Center) 

Parker's  Landing,  Pa.  (Pittsburg  | 
Center) 

ISowlesburg,    W.  Va.    (Pittsburg 
Center) 

Warren.  Pa.  (Pittsburg  Center) 

Weston.  W.Va.(Pittsbui«  Center).. 

Bumside,  Ky.  (Nashville  Center)... 

Carthage,  Tenn.  (Nashville  Center) 

Alexandria,  La.  (New Orleans  C!en- 
tcr) 

Fnlton,  Ark.  (Shreveport  Center)... ' 

Grand  Tower,  HI.  (Cairo  Oi.tcr)... 


Nov.  19, 1884 
Nov.  IV),  1884 

Nov.  19, 1881 

Nov.  19, 1884 

Nov.  19. 1884 

Nov.  19, 1884 
Nov.  19, 18»4 
Nov.  19. 1884 


Dec 
Dec. 


1,1884,1 


1,1881 


Jan.  10,1885  | 
Jan.  10,1885  . 
Jan.  15,1885  1 


Stations. 


Conshatta  Chute,  La.  (t^hreveport 

Center) 

Oirard.  I4i.  (New  Orleans  Center).. 

Delhi,  La.  (New  Orleans  Center).... 

Beardstown,  Hi.  (Saint  Louis  Cen- 
ter)  : 

Jerome,  Mo.  (Saint  Louis  Center).. 

Prcscott,  Wis.  (La  Crosee  Center).. 

Wabasha,  Minn.(La  Crosse  Center) 

Louisiana,  Mo.  (Saint  Louis  Cen- 
ter)  

Arkansas   City,  Ark.    (Vicksbnrg 
Center) 

Bayou  Sara,  La.  (New  Orleans  Cen- 
ter)  

Newport,  Ark.  (Vicksburg  Center). 

Yazoo  City,  Miss.  (Vicksburg  Cen- 
ter)  


When 
established. 


Jan.  15,1885 
Jan.  80,1885 
Jan.  90,1885 


Mar. 
Mar. 
Mar. 
Mar. 

Mar. 

May 

May 
May 


7,1885 
7,1885 
7,1885 
7,1885 

7,1885 

U,1885 

11,1885 
11,1886 


May  11,1885 


The  special  river  station  nt  Monroe,  La.,  was  transferred  from  the  Washington  City 
Center  to  the  New  Orleans  Center  January  30,  1885. 

On  June  12,  1885,  special  river  stations  were  ordered  to  be  established  at  Camden, 
Ark.,  and  West  Melville,  La.,  under  New  Orleans  Center,  to  date  July  1,  1885. 

On  June  17,  1885,  a  special  river  station  was  ordered  to  be  established  at  Mount  Holly, 
N.  C,  under  Charleston,  S.  C  ,  Center,  to  take  effect  July  1,  1885. 

By  special  request  of  the  merchants  and  river  captains  along  the  Cumberland  River, 
the  special  river  observations  at  Bumside,  Ky. ,  under  Nashville  Center,  were  continued 
until  June  30,  1885. 

The  following  list  gives  the  special  river  stations  now  in  operation;  also  the  period 
during  which  observations  are  taken,  the  center  to  which  reports  are  made,  etc  : 

Albany,  Oreg.  (November  15  to  December  15^  and  February^  15  tQ  May  1).— Tl^k^sob^ 
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BervatioDS  daily,  and,  when  the  river  approaches  the  danger  line,  telegraphs  reports  to 
Portland,  Oreg.,  consolidated  with  those  of  Eugene  City,  when  the  latter  has  been  re- 
ceived. 

Alexandria^  La,  (all  the  year). — Takes  observations  daily,  at  2  p.  m.,  and  telegraphs 
them  to  Observer,  New  Orleans,  who  is  also  authorized  to  call  for  special  telegraphic  re- 
ports.   Telegraphs  in  case  of  a  dangerous  rise. 

Beardstown,  III.  (all  the  year). — Takes  observations  daily,  and,  when  dangerous  rise 
occurs,  or  when  special  telegraphic  reports  are  called  for,  telegraphs  them  to  Saint  Lonis. 

BoonvUle,  Mo.  (all  the  year). — Takes  observations  daily,  and,'  in  case  of  dangerous  rise, 
or  when  special  reports  are  called  for,  telegraphs  to  Saint  Louis.  Also  telegraphs  to  Saint 
Louis  in  case  of  ice- dams,  lumber  obstructions,  and  closing  of  navigation. 

Brookville,  Fa,  (all  the  year).— Takes  observations  daily,  at  7  a.  m.  and  2  p.  m.,  and 
telegraphs  them  to  Pittsburg  in  case  of  dangerous  rise;  or  when  special  reports  are  odled 
for,  telegraphs  them  to  Pittsburg. 

BrcfwnavUle^  Pa,  (all  the  year). — ^Takes  observations  daily,  at  7  a.  m.  and  2  p.  m.  and 
telegraphs  them  to  Pittsburg  in  case  of  dangerous  rise;  or  when  called  for,  telegraphs 
special  reports  to  Pittsburg. 

Brunswick^  Mq,  (all  the  year). — Takes  observations  daily  at  2  p.  m.  Telegraphs  to 
Saint  Louis  in  case  of  a  dangerous  rise  and  also  telegraphs  to  Saint  Louis  when  special 
reports  are  called  for  by  the  observer,  and  in  case  of  ice  dams  or  other  obstructions  in  the 
river,  and  the  opening  and  closing  of  navigation. 

Bumside,  Ky,  (December  to  April,  both  inclusive). — ^Takes  observations  daily  at  2  p. 
m.  and  transmits  them  by  postal-card  to  Nashville.  When  river  rises  6  feet  or  more 
during  twenty-four  hours,  or  rainfall  equals  or  exceeds  2  inches  the  2  p.  m.  observation 
is  telegraphed  to  Nashville;  also  in  case  of  dangerous  rise  or  when  called  for  by  observer, 
Nashville,  telegraphs  him  special  reports  at  8  a.  m.  and  8  p.  m.  Special  reports  are  also 
made  to  Nashville  of  tbe  formation  or  breaking  up  of  ice  in  the  river  and  of  the  opening 
and  closing  of  navigation. 

Carthage^  Ttnn.  (December  to  April,  both  inclusive). — Takes  observations  daily  at  2  p. 
m.  and  transmits  by  postal-canl  to  Nashville.  When  river  rises  5  feet  or  more  during 
past  twenty-four  hours,  or  rainfall  equals  or  exceeds  2  inches  the  2  p.  m.  observation  is 
telegraphed  to  Nashville;  also  in  case  of  dangerous  rise  or  when  called  for  by  observer, 
Na^ville,  special  reports  are  made  and  telegraphed  at  6  a.  m  and  8  p.  m.  Special  tel^ 
graphic  reports  are  made  on  breaking  up  of  ice,  formation  of  obstructions,  and  opening 
and  closing  of  navigation. 

Charleston,  Tenn,  (December  to  March,  both  inclusive). — Takes  observations  daily  at 
2  p.  m.  and  transmits  by  postal-card  to  Chattanooga.  In  case  of  dangerous  rise,  or  when 
special  reports  are  called  for,  they  are  made  at  8  a.  m.  and  8  p.  m.  and  telegraphed  to 
Chattanooga. 

-  Clfirion,  Pa,  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and 
transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  <»lled  for, 
special  reports  are  made  to  Pittsburg  by  telegraph. 

Clinton,  Tenn.  (December  to  March,  both  inclusive). — ^Takes  observations  daily  at  2 
p.  m.,  and  transmits  by  postal  card  to  Chattanooga.  In  case  of  dangerous  rise,  or  when 
called  for,  special  obsefvations  are  made  at  8  a.  m.  and  8  p.  m.,  and  telegraphed  to  Chat- 
tanooga. 

Coluaa,  Oal,  (December  15  to  May  1). — ^Takes  observations  daily  at  2  p.  m.  In  case 
of  dangerous  rise,  telegraphs  special  observations  to  Sacramento  (consolidated  with  re- 
port from  Red  Bluff,  if  received). 

Confluence,  Pa.  (all  the  year). — Takes  observations  dailyat  7  a.  m.  and  2  p.  m.,  and 
transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  called  for, 
telegraphs  special  reports  to  Pittsburg. 

CSushaita  Chute,  La,  (all  the  year). — ^Takes  observations  dailyat  2  p.  m.  and  transmits 
by  telegraph  to  Shreveport.  In  case  of  dangerous  rise,  or  when  adled  for,  telegraphs 
special  reports  to  Shreveport. 

Decatur,  Ala,  (all  the  year).— Takes  observations  daily  at  2  p.  m.  In  caee  of  danger- 
ons  rise,  telegraphs  to  "Signals,  /Washington." 

Delhi,  La,  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  dangerous 
rise,  or  when  called  for,  special  reports  are  telegraphed  to  New  Orleans. 

Eugene  City,  Oreg.  (November  15  to  December  15  and  February  15  to  May  1). — Tskes 
observations  daily  at  2  p.  m.     In  case  of  dangerous  rise,  telegraphs  to  Portland,  Orog. 

JSvanavilfe,  Ind,  (all  )the  year).— Takes  observations  daily  at  2  p.  m.  In  case  of  dan- 
gerous rise,  tel^raphs  to  "  Signals,  Washington." 

Freeport,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and 
transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  called  for, 
telegraphs  special  reports  to  Pittsburg. 

I^laom  City,  Oal,  (December  15  to  May  1). — ^Takes  observations  daily  at  2  p.  m.  In 
case  of  dangerous  rise,  telegraphs  special  reports  to  Sacramento. 
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JWIon,  Ark,  (all  the  year). — ^Takee  obserrationa  daily  at  2  p.  m.  In  case  of  danger- 
ous rise,  telegraphs  to  Shreveport. 

Orand  Tower,  lU,  (all  the  year). — Takes  obserratioDS  daily  at  2  p.  m.  In  case  of  dan- 
geioos  rise,  or  when  special  reports  are  called  for,  telegraphs  to  Cairo. 

Qirard,  La,  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  danger- 
ous rise,  or  when  special  reports  are  called  for,  telegraphs  to  Isew  Orleans. 

Harper^ $  I>erry,  W,  Va.  ( ). — Takes  observations  in  case  of  a  sndden  rise,  &e.,  and 

telegraphs  them  to  '^Signals,  Washington.'' 

Helena,  Ark.  (all  the  year). — ^Takes  observations  daily  at  2  p.  m.  In  case  of  danger- 
ous rise,  special  observations  are  telegraphed  toVicksbnrg  and  "Signals,  Washington." 

Hermann,  Mo.  (all  the  year). — ^Takes  observations  daily  at  2  p.  m.  In  case  of  diui- 
gerous  rise,  telegraphs  reports  to  Saint  I^uis  and  "Signals,  Washington." 

Jerome,  Mo,  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  dangez^ 
ons  rise,  telegraphs  reports  to  Saint  Louis. 

Johngtoum,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and 
telegraphs  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  called  for,  telegniphs  special 
reports  to  Pittsbnig. 

Johnsonvilie,  Tenn.  (all  the  year). — Takes  observations  daily  at  2  p.  m.,  and  in  case 
of  dangerous  rise,  telegraphs  to  "Signals,  Washington." 

KanwH  City,  Mo.  (all  the  year). — Takes  observations  daily  at  2  p.  m.,  and  in  case  of 
dangerous  rise,  telesraphs  to  Saint  Louis  and  " Signals,  Washington." 

Kingston,  Tenn.  (December  to  March,  both  inclusive). — ^Takes  observations  daily  at  2 
p.  m.,  and  transmits  by  postal-card  to  Chattanooga.  In  case  of  dangerous  rise,  or  when 
called  for,  special  reports  are  made  at  8  ;&.  m.  and  8  p.  m.,  and  telegraphed  to  Chatta- 
nooga. 

Leadvale,  Tenn,  (December  to  March,  both  inclusive). — ^Takes  observations  daily  at  2 
p.  m.,  and  transmits  by  postal-card  to  Chattanooga.  In  case  of  dangerous  rise,  or  when 
called  lor,  special  reports  are  made  at  8  a.  m.  and  8  p.  m.,  and  telegraphed  to  Chatta- 
nooga. 

Le  Claire,  Iowa  (all  the  year). — ^Takes  observations  daily  at  2  p.  m. ,  and  in  case  of  dan- 
gerous rise,  telegraphs  to  "Signals,  Washington." 

Louisiana,  Mo.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  dan- 
gerous rise,  telegraphs  to  Saint  Louis. 

Loudon,  Tenn.  (December  to  March,  both  inclusive). — Takes  observations  daily  at  2 
p.  m.,  and  transmits  by  postal-card  to  Chattanooga.  In  case  of  dangerous  rise,  or  when 
called  for,  special  reports  are  made  at  8  a.  m.  and  8  p.  m.,  and  telegraphed  to  Chatta- 
nooga. 

Mahoning,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and 
transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special  reports 
are  called  for,  telegraphs  to  Pittsburg. 

Marietta,  Ohio  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  caseof  a  dan- 
gerous rise,  or  when  called  for,  telegraphs  to  "Signals,  Washington." 

Marymlle,  Cat.  (December  15  to  May  1 ). — Takes  observations  daily  at  2  p.  m.  In  case 
of  a  dangerous  rise,  special  reports,  consolidated  with  special  reports  from  Oroville,  are 
telegraphed  to  Sacramento. 

Monroe,  La,  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  caseof  dangerous 
rise,  or  when  special  reports  are  called  ibr,  telegraphs  to  New  Orleans. 

Morgantown,  W.  Va.,  (all  the  year). — Takes  observations  daily  at 7  a.  m.  and  2  p.  m., 
and  transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special 
reports  are  called  for,  telegraphs  to  Pittsburg. 

Mouni  Carmel,  III,  (all  the  year). — Takes  observations  daily  at  2  p.  m. ;  in  case  of 
dangerous  rise,  telegraphs  to  postmaster  Shawneetown,  IlL 

Muscatine,  Iowa  (all  the  year). — Takes  observations  daily  at  2  p.  m. 

New  Geneva,  Pa.  (all  the  year). — ^Takes  observations  at  7  a.  m.  and  2  p.  m.  daily,  and 
transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  spedal  re- 
ports are  called  for,  telegraphs  to  Pittsburg. 

OH  City,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and  tele- 
graphs to  Pittsburg.  In  case  of  dangerous  .rise,  or  when  special  reports  are  called  for, 
telegraphs  to  Pittsbnig. 

Oroville,  Cat.  (December  15  to  May  1 ). — Takes  observations  daily  at  2  p.  m.  In  case  of 
dangerous  rise,  special  observations  are  telegraphed  to  observer,  Marysville,  Cal. 

Parker^ a  Landing,  Pa,  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p. 
m.,  and  transmits  by  telegraph  to  Pittsburg.  In  cam  of  dangerous  rise,  or  when  special 
reports  are  called  for,  telegraphs  to  Pittsbnig. 

Paduoah,  Ky,  (all  Uie  year). — ^Takes  observations  daily  at  2  p.  m.  In  case  of  dao- 
gerousrise,  telegraphs  to  "Signals,  Washington*" 
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Peoriay  lU,  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  dangerous 
rise,  telegraphs  to  Saint  L.oais  and  ''Signals,  Washington/' 

Ftattsmovth^  N^,  (all  the  year). — ^Takes  observations  daily  at  2  p.  m.  In  case  of 
dangerous  rise,  telegraphs  to  *' Signals,  Washington." 

Preaeotty  W%»,  (all  the  year). — Takes  observations  daily  at  2  p.  m.,  and  in  case  of  dan- 
gerous rise,  telegraphs  to  La  Crosse. 

BockvDoody  Tenn.  (December  to  March,  both  inclusive). — Takes  observations  daily  at 
2  p.  m.,  and  transmits  by  postal-card  to  Chattanooga.  In  case  of  dangerous  rise,  or 
v^hen  called  for,  special  observations  are  made  at  8  a.  m.  and  8  p.  m.,  and  telegraphetl 
to  Chattanooga. 

Bowlei^urg,  W.  Va.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2p.m., 
and  transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special 
reports  are  called  for,  telegraphs  to  Pittsburg. 

Saint  Joseph^  JTo.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of 
dangerous  rise,  special  reports  are  telegraphed  to  '*  Signals,  Washington.'' 

Saltsburg,  Pa,  .(all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and 
transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special  reports 
are  called  for,  telegraphs  to  Pittsburg. 

Strawberry  PlatTu,  Tenn.  (December  to  March,  both  inclusive). — ^Takes  observations 
daily  at  2  p.  m.,  and  transmits  by  postal-card  to  Chattanooga.  In  case  of  dangerous 
rise,  or  when  special  reports  are  called  for,  special  observations  are  made  at  8  a.  ni.  and 
8  p.  m.,  and  telegraphed  to  Chattanooga. 

Umati/la,  Oreg.  (November  15  to  Dumber  15  and  February  15  to  July  1).— Takes 
observations  daily  at  2  p.  m.     In  case  of  dangerous  rise,  telegraphs  to  Portland,  Oreg. 

Wabasha,  Minn,  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of 
dangerous  rise,  telegraphs  to  La  Crosse. 

Warmuj,  III,  (all  the  year). — ^Takes  observations  daily  at  2  p.  m.  In  cose  of  danger- 
OQ8  rise,  telegraphs  to  Saint  Louis  and  ^'  Signals.  Washington." 

Warren,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and 
transmits  by  telegraph  to  Pittsburg.  In  ca<ie  of  dangerous  rise,  or  when  special  reports 
are  called  for,  telegraphs  to  Pittsburg. 

Weston,  W.  Va.  (all  the  year). — ^Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and 
transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special  reports 
are  called  for,  telegraphs  to  Pittsburg. 

Wheeling  J  W,  Va.  (all  the  year). — ^Takes  observations  daily  at  2  p.  m.  In  case  of  dan- 
gerous rise,  or  when  called  for,  special  reports  are  telegraphed  to  *'  Signals,  Washington.'* 

The  following  is  a  list  of  stations  that  have  not  yet  gone  into  operation:  Arkansas 
City,  Ark.  (Vicksburg  center);  Bayou  Sara,  L%  (New  Orleans  center);  Newport,  Ark. 
Vicksbuif:  center);  Yazoo  City,  Miss.  (Vicksburj?  center);  Camden,  Ark.  (New  Orleans 
center);  West  Melville,  La.  (New  Orleans  center);  Mount  Holly,  N.  C.  (Charleston 
center). 

Orders  have  been  issued  for  the  establishment  of  the  stations  in  the  above  list,  and  as 
soon  as  river-gauges  are  erected  and  observers  appointed  the  observations  will  commence. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

F.  M.  M.  BEALL, 
Second  Lieutenant^  Signal  Cbipt. 

The  Chief  Signal  Offices  of  the  Army. 
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APPENDIX   58. 


REPORT  ON  THE  COTTON-REGION  SYSTEM. 

Signal  Office,  Wab  Depabtment, 

Waahinglon  City,  June  30,  1885. 
Sir:  I  have  now  the  honor  to  submit  my  report  of  the  work  done  iu  stations  division 
in  connection  with  the  system  of  cotton-region  reports,  for  the  year  ending  June  30, 

This  system  was  inaugurated  in  September,  1881,  upon  the  earnest  request  of  citizens 
interested  in  the  cultivation  of  cotton.  By  the  co-operation  of  the  railway  and  telegraph 
officials  where  stations  are  located,  it  has  been  thoroughly  organized  and  the  reports  aro 
considered  of  inestimable  value  to  the  planters  in  the  cotton  region,  and  to  cotton  in- 
terests throughout  the  country. 

The  reports  of  rainfall  and  maximum  and  minimum  temperatures  are  promptly  dis- 
tributed from  the  district  centers,  and  all  the  leading  cities  of  the  South  are  supplied 
daily  with  the  information  they  furnish:  they  are  also  published  in  the  newspapers  and 
bulletined  at  cotton  exchanges  and  other  prominent  places,  where  they  are  readily  ac- 
cessible to  business  men  and  the  general  public. 

The  work  when  begun  in  1681  was  necessarily  rather  limited  in  extent,  but  it  has 
since  been  greatly  extended  and  systematized,  so  that  it  is  now  one  of  the  most  valuable 
features  of  the  Signal  Service.  It  is  gratifying  to  state  that  the  efforts  made  in  this 
direction  are  fully  appreciated  by  those  in  whose  interest  the  system  was  established. 

The  reports  are  collected  and  disseminated  throughout  the  commercial  centers  of  the 
cotton  region  from  April  1  to  October  31  of  each  year;  this  year,  however,  owing  to  the 
small  balance  of  the  appropriation  available  for  the  purpose,  the  observations  at  the 
various  stations  were  not  commenced  until  May  1.  Many  protests  were  made  by  the 
cotton  exchanges  and  the  classes  mostly  interested  in  cotton,  but  it  was  found  neces- 
sary either  to  take  this  action  or  close  a  large  number  ol'  stations.  It  was  thought  best 
for  all  interests  that  the  full  number  of  stations  be  maintained,  in  consequence  of  which 
observations  could  not  be  c*ommenced  until  May  1. 

Observations  of  maximum  and  minimum  temperatures  and  rainfall  are  taken  simul- 
taneously at  all  stations  in  the  cotton  region  at  6  p.  m.,  seventy-fifth  meridian  time. 
The  manner  of  taking  observations,  telegraphing  reports,  and  collecting  and  distributing 
the  information  at  the  centers  has  been  continued  as  described  in  detail  in  my  report  for 
the  year  ending  June  30,  1884. 

The  following  is  a  description  of  the  forms  used  in  connection  with  this  work: 

Form  138  is  a  manifold  bulletin  showing  the  average  maximum  and  minimum  tem- 
peratures and  rainfall  for  the  several  districts,  lor  the  past  twenty-four  hours,  and  is 
posted  daily  at  each  center,  in  prominent  places  most  convenient  to  persons  interested. 

Form  I086  is  also  a  manifold  bulletin  and  is  used  by  the  centers  to  show  the  maximum 
and  minimum  temperatures  and  rainfall  at  each  station  in  their  respective  districts. 

Form  144  is  used  by  each  cotton-region  station  to  record  the  maximum  and  minimum 
temperatures,  rainfall,  time  of  taking  observation  and  time  of  filing  the  report  for  trans- 
mission. The  form  is  mailed  to  the  district  center  at  the  end  of  each  month,  where  it  is 
critically  examined  and  afterward  forwarded  to  this  office  for  use  in  the  preparation  of 
meteorological  data. 

Form  203  (card)  is  used  by  the  observers  at  substations  in  enciphering  the  observa- 
tions and,  afler  the  report  has  been  transmitted  by  telegraph,  it  is  retained  and  filed  as 
part  of  the  station  records. 

Form  150  (card)  ** Condition  of  Instruments,**  is  used  once  each  month  by  each  sta- 
tion to  report  the  condition  of  the  meteorological  instruments  to  the  district  center. 

Form  1446  is  used  to  report  the  total  amount  of  rainfall  daily  and  weekly,  at  regular 
statiois  of  the  Signal  Service  in  the  cotton  region.  It  is  prepared  at  this  office  from  the 
regular  7  a.  m. ,  3  p.  m. ,  and  1 1  p«  m.  report;^,  and  is  mailed  to  observers  and  others  on 
Saturday  of  each  week.  The  information  is  furnished  in  the  interest  of  cotton  exchanges, 
merchants,  and  cotton  planters.  The  form  is  sent  to  the  Signal  Service  observers  at  At- 
lanta, Augusta,  Biltimore,  Charleston,  Cincinnati,  Galveston,  Indianola,  Jacksonville, 
Knoxville,  Little  Rock,  Louisville,  Lynchburg,  Memphis,  Mobile,  Montgomery,  Nash- 
Tille,  New  Orlean^},  New  York,  Norfolk,  Pensocola,  Savannah,  Shreveport,  Vicksbuig, 
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and  Wilmington;  also  to  the  Board  of  Trade,  Savannah,  Ga.,  Commercial  BaUetln, 
Boston,  Mass.,  Mr.  J.  F.  Wheless,  Cotton  Exchange,  Nashville,  Tenn.,  Mr.  C.  W.  Sim- 
mons, secretary  and  treasurer,  Cotton  Exchange,  Saint  Louis,  Mo.,  and  the  Secretaiy 
National  Board  of  Health,  Washington,  D.  C. 

Each  cotton-region  station  is  sappUed  ivith  the  following :  One  instniment  shelter; 
one  maximum  thermometer;  one  minimum  thermometer;  one  rain-gauge  and  meas- 
uring stick;  supply  of  official  cards  (ibrms  I.IO  and  203)  and  forms  144. 

Observations  were  continued  during  July,  August,  September,  and  October,  1884.  Th^ 
were  discontinued  October  31,  1884,  and  resumed  May  1,  1885. 

The  various  cotton-region  stations  are  arranged  in  sections  as  follows : 

Each  section  is  under  the  observer  in  chaige  of  a  regular  station  of  the  Signal  Service, 
which  station  is  known  as  the  '  *  section  center. ' '  When  practicable  the  name  of  the  sec- 
tion center  is  used  to  designate  the  section. 

Cotton-region  stations  receive  all  instructions  from  or  through  and  render  all  reports 
and  bills  to  the  section  centers.  Observers  in  charge  of  section  centers  receive,  exam- 
ine, and  certify  to  the  correctness  of  all  reports  and  bills  from  special  stations  and  then 
forward  them  to  this  office. 

If  reports  or  bills  are  not  received  at  the  section  centers  within  three  days  after  the 
date  on  which  they  are  due,  they  are  called  for  by  mail.  Any  persistent  neglect  of  the 
special  stations  in  this  direction  is  reported  to  the  Chief  Signal  Officer  with  such  recom- 
mendation as  the  observer  may  consider  proper  to  make  to  improve  the  service.  Defect- 
ive reports  which  cannot  be  remedied  at  section  centers  are  returned  for  correction.  Sec- 
tion centers  make  a  report  to  the  Chief  Signal  Officer  on  the  fifteenth  day  of  each  month 
of  the  reports  which  are  missing  for  the  previous  month,  giving  the  probable  reason 
therefor. 

In  certifying  to  bills,  great  care  is  exercised  to  see  that  the  time  for  which  charge  is 
made  is  correct,  the  vouchers  properly  signed,  &c.  Bills  are  not  certified  to  until  the 
reports  which  they  cover  are  received  and  acted  upon.  Each  bill  bears  the  following 
certificate  on  its  fiice,  signed  by  the  observer  in  charge  of  the  section  center:  *'  The  ac- 
count is  correct  and  just,  and  the  services  have  been  rendered  as  stated." 

Bills  are  rendered  on  Form  9  (old  Form  62a),  and  filled  put  as  follows: 

**  For  services  as ,  at ,  for  the  month  of ,  188—,  for (give 

the  number  of  reports),  at cents  per  report.** 

Whe^  an  observation  or  report  has  been  missed,  the  fact  is  noted  on  the  face  of  the 
bill,  for  example,  **  No  observations  taken  August  2  and  7.  **  The  bill  is  altered  to  agree 
with  the  work  done. 

Observers  in  charge  of  section  centers  are  held  responsible  for  the  correctness  of  all 
bills  certified  to  by  them,  and  they  are  required  to  assure  themselves  of  their  accuracy 
before  forwarding  to  this  office. 

The  pay  of  the  civilian  observers  continues  at  2U  cents  per  report  made.  The  opera- 
tors employed  at  centers,  &c.,  collecting  reports  for  concentration  receive  5  cents  per  re- 
port. 

Messengers  are  employed  collecting  reports  from  railroad  offices  at  centers,  &c.,  at  the 
following  places: 

Houston,  Tex.,  $5  per  month;  New  Orleans,  La.,  $15  per  month;  Selma,  Ala.,  $5 per 
month.  Mr.  J.  H.  MeHugh,  operator  at  New  Orleans,  is  paid  $6  per  month,  by  special 
authority,  for  receiving  reports  from  Amite  City,  La.,  Brookhaven,  Miss.,  and  Hazle: 
hurst.  Miss.  An  operator  is  employed,  by  special  authority,  at  Houston,  Tex.,  to  trans- 
fer reports  to  Galveston  center,  from  six  substations,  at  5  cents  per  report. 

The  cotton-region  station  at  Hempstead,  Tex.,  under  Galveston  center,  was  discontin- 
ued March  14,  1883.  The  station  at  Whiteville,  La.,  under  New  Orleans  center,  was 
discontinued  June  10, 1885. 

A  cotton-region  station  was  established  at  Port  Gibson,  Miss.,  under  New  Orleans 
center,  June  10, 1885. 

The  committee  on  information  and  statistics,  New  Orleans  Cotton  Exchange,  being 
desirous  of  obtaining  complete  data  from  all  substations,  requested  that  the  observers  be 
directed  to  send  their  retained  Forms  144  to  the  New  Orleans  center  for  making  out» 
monthly  report.  As  it  was  not  considered  advisable  to  send  the  Forms  144,  the  observer 
in  charge  of  each  cotton-region  center  was  instructed,  March  20,  1885,  to  mail  daily  m 
copy  of  Form  138  to  the  New  Orleans  center. 

Our  observer  at  Shreveport,  La.,  in  letter  of  February  19,  18S5,  states  that  great  in- 
terest is  manifested  in  the  Signal  Service  reports,  and  suggests  that  Shreveport  be  made 
a  cotton-region  center.  He  was  told  that  the  appropriation  was  not  sufficient  to  admit 
of  establishing  new  stations  and  making  Shreveport  a  center.  The  observers  at  Galves- 
ton, Little  Rock,  and  New  Orleans  were  directed,  on  March  6, 1885,  to  mail  daily  to  ob- 
server, Shreveport,  a  copy  of  Form  138b,  containing  reports  from  the  stations  in  their 
distriots. 
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Ootton-region  stations  have  been  requested  at  other  points,  bat  the  limited  appropria- 
tion would  not  admit  of  their  being  established. 

The  railroad  companies  generally  and  the  various  cotton  exchanges  throughout  the  cot- 
ton region  have,  as  heretofore,  extended  many  courtesies  to  our  observers,  and  have  aided 
in  promoting  the  usefulness  of  this  system  of  reports. 

The  list  of  railroads  co-operating  with  the  Signal  Service  in  the.  distribution  of  the 
reports,  giveu  in  my  report  for  the  year  ending  June  30,  1884,  remains  unchanr<^* 

There  are  at  present  155  stations  taking  observations  and  rendering  reports,  viz,  nine- 
teen regular  Signal  Service  stations  and  136  special  cotton-region  stations,  as  will  be  seen 
by  the  following  list: 


District  centers. 


Substations. 


AtUnta,  Ga.*... 

Augusta,  Oa* 

Charieston,S.  O.*... 
QaWeston,  Tex.* 

Little  Bock,  Ark  A.. 
Memphis,  Tenn.* .. .. 


Mobile,  Ala.* 

Montgomery,  Ala.* . 
New  Orleans,  La.*... 


Sarannah,  Ght.* 


Vioksbarg^Mlss.*... 
Wilmington,  N.O.*. 


Anderson,  S.C.:  Carteraville,  Oa.;  Columbus,  Oa.;  Dalton,  Oa.;  OiinesvJIle, 
Oa.;  Greenville,  S.  C;  Grlffln,  Ga.;  Macon,  Ga.;  Newnan,Ga.;  Spartanburg, 
S.  C:  Tocoua,  Ga.;  West  Point,  Ga. 

Allendale,  S.  C;  Athen»,Ga.;  BAtesburg,S.  C;  Blaokville,  8.  0.;Oamak,Ga.; 
Chester, S.  C;  Columbia, S.  C;  Greenwood, S.  C;  Union  Point,  Ga.;  Wash- 
ington, Ga.;  Waynesborougli.Ga. 

Branchville,S.C.;  Ilardeeville.S.  C;  Jacksonborough, S.  C;  KfnR8tree,8.  0.; 
Saint  George's, S.  C;  Saint  Matthew's,  S.  C;  Yema8see,S.  C. 

Austin, Tex.;  Beaumont, Tex.;  Beltun.Tex.;  Columbia, Tex.;  Corsicana, Tex.; 
Cuero,  Tex.;  Dallas,  Tex.;  Ueanie,  Tex.;  nouHton,Texj^  Iluntsville,  Tex.; 
Longview,Tex.;  Luling.Tex.;  Orange,  Tex.;  'Palestine  Tex.;  *San  Antonio, 
Tex.;  Sour  Lake,  Tex.;  Tyler,  Tex.;  Waco,  Tex.;  Weatberford.Tex.;  Weimar, 
Tex. 

Arkansas  City,  Ark.;  Brinkley.Ark.;  Devall's  BlufT,  Ark.;  *FoH  Smith.  Ark.; 
Helena,  Ark.:  Kensett,  Ark.;  Madison,  Ark.;  Magnolia,  Ark.;  Malvern,  Ark.; 
Monticcllo,  Ark.;  Newport,  Ark.;  Paris,  Tex.;  Pine  Bluff,  Ark.;  Prescott. 
Ark.;  Rusaellville,  Ark.;  Texarkana,  Ark. 

Batesvilie,  Mias.:  Bolivar,  Tenu.;  Brownsville,  Tenn.;  Corinth,  Mlss^  Cov- 
ington, Tenn.;  Decatur,  Ala.:  Dyersburg,  Tenn.;  Grand  Junction,  Tenn.; 
Grenada,  Miss.;  Hernando,  Miss.:  Holly  Springs.  Miss.;  Milan, Tenn.;  *Nash- 
ville,  Tenn  ;  Oxford,  Miss.;  Paris,  Tenn.;  Scottsborougb,  Ala.;  Tuscumbia, 
Ala.;  Withe, Tenn. 

Aberdeen,  Miss.;  Columbus,  Miss.;  Evergr^n,  Ala.;  Livingston,  Ala.;  Macon, 
Miss.;  Meridian,  Miss.;  Okolona,  Miss.;  W  aynesborough,  Mira. 

Birmingham,  Ala.;  Calera,  Ala.;  Eufaula,  Ala.;  Fort  Deposit,  Ala.;  Greenville, 
Ala.;  Marion,  Ala.;  Pine  Apple,  Ala.;  Opelika,  Ala.;  Selma,  Ala. 

Alexandria,  La.;  Amite  City,  La.;  Brr>okhaven,  Miss.;  Cheneyville,  La.;  Cou- 
shatta  Chute,  La.;  Hazlehurst,  Mies  ;  I^fayette,  La.;  Minden,La.;  Natchez, 
Miss.;  Natchitoches,  La.;  Opelousas,  La.;  Port  Gibson,  Miss.;  *Sbreveport, 
La. 

Albany,  Ga.;  Allapaha,  Ga.;  Bainbridge,  Ga.;  *Cedar  Keys,  Fla.;  Bastnlan, 
Ga.;  Fern andiiia,  Fla.;  Fort  Gaines,  Ga.;  Jessup,Ga.;  Live  Oak,  Fla.;  Millen, 
Ga.;  Quitman,  Ga.;  Smithvillc,  Ga.;  Thomasville,  Ga.;  Waldo,  Fla.;  Way 
Cross.  Ga. 

Edwards,  Miss.;  Jackson,  MLss.;  Lake,  Miss.;  Monroe,  La. 

•Charlotte,  N.  C;  Cheraw.S.C;  Florence,  S.C;  Goldsborough,  N.  C;  Lumber- 
ton,  N.  C;  New  Berne,  N.  C;  Raleigh,  N.  C;  Salisbury,  N.  C;  Wadesborough, 
N.C.;  Weldon,N.C. 


N0TB.-4tationa  marked  thus  *  are  regular  Signal  Service  stations. 

I  am,  sir,  very  respectfullv,  yonr  obedient  servant, 

F.  M.  M.  BEALL, 
Second  Lieutefumlt  SigmU  OorpB. 
The  Chief  Signal  Officer  of  the  Army, 

Wa8hingt<m,  D,  0. 
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APPENDIX   59. 


Classified  list  of  stations  of  the  Signal  Service,  United  States  Army,  in  operation  on  June  30, 
1885,  compiled  in  the  stations  division^  for  the  annual  report  of  the  Chief  Sisfnal  Officer  for 
the  year  ending  June  30,  1885. 

[(1)  Takes  oue  observation  per  day,  at  sunset;  (2)  takes  two  observations  per  day;  (8)  takes 
three  observations  per  day— all  tele8;ra[>hed ;  (3a)  takes  three  observations  per  day— none  tele- 
sraphed  ;  (5)  takes  five  observations  per  day-  three  telegraphed ;  ((k»)  takes  nve  observations  per 
day— one  telegraphed ;  (56)  takes  five  observations  per  day— none  telegraphed;  (6)  takes  six  ol>> 
■ervations  per  day— three  telegraphed.] 


Alabama. — Stations  of  the  second  order:  Mobile  (5),  Montgomery  (5).  Special  dis- 
play station:  Fort  Morgan.  Special  river  station:  Decatur.  Special  cotton-region  sta- 
tions: Birmingham,  Calera,  Decatur,  Eufaula,  Evergreen,  Greenville,  Fort  Deposit, 
Livingpton,  Marion,  Pine  Apple,  Opelika,  Soottslwrough,  Selma,  tTuscumbia. 

Alaska. — Stations  of  the  second  order:  Fort  Alexander  (3<z),  Mumtrekhlagamut  (3a), 
Fort  Saint  Michael's  (3a),  Sitka  (3a),  Unalashka  (3a).  Stations  of  the  third  order: 
Anvik  (2),  Atka  (2),  Cordova  Bay  (2),  Hoochnahoo  (2),  Hoonyah  (2),  Kenai  (2),  Koe- 
kokvim  (2),  Port  Etches  (2),  Pyramid  Harbor  (2),  Tananah  (2),  Tchatow-klin  (2),  Fort 
Wrangell  (2),  Yakutat  Bay  (2),  Golovin  Bay  (1),  Harrisburg  (or  Juneau  aty)  (1),  Mis- 
sion (i),  Nuduckayet  (1),  ^^ulato  (1),  Fort  Reliance  (1),  Saint  George  Island  (1), 
Ugashik  (1). 

Ariztma. — Stations  of  the  second  order:  Fort  Apache  (3),  Fort  Grant,  (3a),  Prescott 
(6),  Camp  Thomas  (3a),  Yuma  (5).  Stations  of  the  third  order:  Apache  Pass  (1),  Mari- 
copa (1),  Fort  McDowell  (1),  Phcenix  (1),  San  Carlos  Agency  (1),  Fort  Verde  (1),  Wick- 
enburg  (1),  Willcox  (1).     Repair  station:  Ash  Fork. 

Arkansas. — ^Stations  of  the  second  order:  Fort  Smith  (5),  Little  Rock  (5).  Special 
River  stations:  Arkansas  City,  Camden,  Fulton.  Helena,  Newport.  Special  cotton- 
region  stations:  Arkansas  City,  Hrinkley,  Devall's  Bluff,  Helena,  Kensett,  Madison, 
Magnolia,  Malvern,  Monticello,  Newport,  Pine  Bluff,  Prescott,  Russellville,  Texarkana. 

Behring  iSra.— Station  of  the  second  order:  Behring's  Island  (3a). 

California. — Stations  of  ihe  second  order:  Fort  Bidwell  (3a),  Cape  Mendocino  (5), 
Eeeler  (5^),  IjOs  Angeles  (5).  Red  Bluff  (5),  Sacramento  (5),  San  Diego  (5),  San  Fran- 
cisco (6),  San  Luis  Obispo  (5).  Special  River  stations:  Colusa,  Folsom  City,  Maryville, 
Oroville. 

Colorado. — ^Stations  of  the  second  order:  Denver  (6),  Pike's  Peak  (56),  Montrose  (3), 
West  Las  Animas  (5).    Station  of  the  third  order:  Durango  (i). 

Connecticut. — Stations  of  the  second  order:  New  Haven  (5),  New  London  (56).  Special 
display  stations:  New  Haven  Light,  Stonington. 

DflJtrote.— -Stations  of  the  second  order:  Fort  Bennett  (3),  Bismarck  (5),  Fort  Buford 
(3),  Deadwood  (3),  Huron  (5).  Fort  Totten  (3),  Yankton  (5).  Stations  of  the  third 
order:  Fort  Meade  (1),  Fort  Sully  (1),  Webster  (1),  Fort  Yates  (1).  Repair  station: 
Larimore.    . 

Delaware. — Station  of  the  third  order:  Cape  Henlopen. 

District  of  Columbia. — Station  of  the  first  order:  Washington  (6). 

Florida. — Stations  of  the  second  order:  Cedar  Keys  (5).  Jacksonville  (5),  Key  West 
(5),  Pensacola  (5),  Sanford  (5).  Special  display  stations:  Femandina,  Fort  George 
Island,  Saint  Augustine,  Sand  Key  Light.  Special  cotton-region  stations:  Live  Oak, 
Waldo,  Femandina. 

Georgia. — Stations  of  the  second  order;  Atlanta  (5),  Augusta  (5),  Savannah  (5). 
Special  display  stations:  Brunswick,  Tyboe  Island.  Special  cotton-region  stations:  Al- 
bany, Allapaha,  Athens,  Bainbridge,  Camak,  Cartersville,  Colnmbns,  Dalton,  Eastman, 
Fort  Gaines,  Gainesville,  Griffin,  Jessup,  Macon,  Millen,  Newnan,  Quitman,  Smithville, 
Thomasville,  Toccoa,  Union  Point,  Washington,  Way  Cross,  Waynesborough,  West 
Point. 

JiiaAo.— Stations  of  the  second  order:  Boise  City  (56),  Lcwiston  (3).  Stations  of  the 
third  order:  Fort  Cceur  d'Alene  (1). 
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HHnois. — Stations  of  the  second  order:  Cairo  (5),  Chicago  (S),  Springfield  (5).  Special 
liver  stationa:  Beardstown,  Grand  Tower,  Peoria,  Mount  Oormel,  Warsaw. 

Indiana. — Stations  of  the  second  order:  Greencast]e  (5),  Indianapolis  (5).  Special 
river  stations:  Evansville.    Special  printing  station:  Logansport. 

Indian  Territory. — Station  of  the  second  order:  Fort  Sill  (3):  Stations  of  the  third 
order:  Fort  Reno  (1),  Fort  Snpply  (1).     Repair  station:  Cantonment. 

Iowa. — Stations  of  the  second  order:  Davenport  (5),  Dee  Moines  (5),  Dnhnqne  (5a), 
Keoknk  (5).  Special  river  stations:  Le  Claire,  Muscatine.  Si>ecial  printing  station: 
Bnrlington. 

KanUchaika. — Station  of  the  third  order:  Petropanlovski  (2). 

Kanw8. — Stations  of  the  second  order:  Dodge  City  (5),  Leavenworth  (5),  Concordia  (5). 

KetUucky. — Station  of  the  second  order:  Loaisville  (5).  Special  river  stations:  Bnru- 
side,  Paducah. 

Louisiana. — Stations  of  the  second  order:  New  Orleans  (5),  Shreveport  (5).  Special 
display  station:  Port  Eads.  Special  river  stations:  Alexandria,  Bayoa  Sara,  Coushatta 
Chute,  Delhi,  Girard,  Monroe,  West  Melville.  Special  cotton-r^on  stations:  Alex- 
andria, Amite  City,  Cheney  ville,  Coushatta  Chute,  Lafayette,  Minden,  Monroe,  Natch- 
itoches, Opelousas. 

ifatnc— Stations  of  the  second  order:  Eastport  (5),  Portland  (5).  Special  display 
stations:  Bath,  Boothbay,  Rockland,  Southwest  Harbor.  Special  printing  station: 
Bangor. 

Maryland. — Station  of  the  second  order:  Baltimore  (5).  Station  of  the  third  order: 
Ocean  City  (1). 

MaamchuHctin. — Station  of  the  second  order:  Boston  (6).  Special  display  stations: 
Bass  River  Light,  Fall  River,  Gloucester,  Highland  Light,  Hyannis,  Marblehead,  New 
Bedford,  New  bury  port,  Provincetown,  Wood's  Holl. 

Michigan. — Stations  of  the  second  order:  Alpena  (5),  Detroit  (5),  Escanaba  (5),  Grand 
Haven  (0),  Mackinaw  City  (5),  Marquette  (5),  Port  Huron  (5).  Special  display  stations: 
Bay  City,  Charlevoix,  Cheboygan,  East  Tawas,  Elk  Rapids,  Frankfort,  Ludington,  Man- 
istee, Menominee,  Montague,  Muskegon,  Northport,  Pentwater,  Petoskey,  Saint  Joseph, 
Sand  Beach,  South  Haven,  Traverse  City. 

.     Minnesota. — Stations  of  the  second  order:  Duluth  (3),  Moorhead  (5),  Saint  Paul  (5), 
Saint  Vincent  (5).     Special  river  station:  Wabasha. 

Mississippi. — Station  of  the  second  order:  Yicksburg  (5).  Special  cotton-region  sta- 
tions: Aberdeen,  Batesville,  Brookhaven,  Columbus,  Corinth,  Edwards,  Grenada,  Hazle- 
hurst,  Hernando,  Holly  Springs,  Jackson,  Lake,  Macon,  Meridian,  Natchez,  Okolona, 
Oxford,  Port  Gibson,  Waynesborough.     Special  river  station:  Yazoo  City. 

Missouri. — Stations  of  the  second  order:  Saint  Louis  (6),  Lamar  (5).  Special  river 
stations:  Boonville,  Brunswick,  Hermann,  Jerome,  Kansas  City,  Louisiana,  Saint  Joseph. 

Montana. — Stations  of  the  second  order:  Fort  Assinaboine  (3),  Fort  Benton  (3),  Fort 
Custer  (3),  Helena  (3),  Fort  Maginnis  (3),  Poplar  River  (3),  Fort  Shaw  (3).  Repair 
stations:  Galpin,  Glendive,  Terry's  Landing. 

Ae&rcwita.-— Stations  of  the  second  order:  North  Platte  (5),  Omaha  (5),  Valentine  (5j. 
Special  river  station:  Plattsmouth.     Repair  station:  Fort  Robinson. 

Nevada. — Station  of  the  second  order:  Winnemucca  (5). 

New  Hampshire.  — Station  of  the  second  order :  Mount  Washington  (5) .  Special  display 
station:  Portsmouth. 

New  Jersey. — Stations  of  the  second  order:  Atlantic  City  (5),  Bamegat  Citv  (5),  Gape 
May  (3a),  Sandy  Hook  (5).    Station  of  the  third  order:  Little  Egg  Harbor  (1). 

New  iferico. --Stations  of  the  second  order:  Fort  Stanton  (3),  Santa  F^  (5).  Stations 
of  the  third  order:  Lava  (1),  Watrous  (1). 

New  Fbrifc.— Stations  of  the  second  order:  Albany  (5),  Buffalo  (5),  New  York  City  (6), 
Oswego  (5),  Rochester  (5).  Special  display  stations:  Cape  Vincent,  Charlotte,  Cily  Isl- 
and, Dunkirk,  North  Fair  Haven. 

North  Carolina. — Stations  of  the  second  order:  Charlotte  (5),  Hatteras(5),  Kitty  hawk 
(5),  Fort  Macon  (5),  Smithville  (5),  Wilmington  (5).  Stations  of  the  third  order:  New 
River  Inlet  (1), Wash  Woods  (I).  Special cotton-r^on stations:  Goldsborough,  Lumber- 
ton,  New-Berne,  Raleigh,  Salisbury,  Wadesborough,  Weldon. 

OAio. ^^tations  of  the  second  order:  Cincinnati  (6),  Cleveland  (5),  Columbus  (6),  San- 
dusky (5),  Toledo  (5).  Special  river  station:  Marietta.  Special  display  station:  Ash- 
tabula. 

Ore^f)».~ Stations  of  the  second  order:  Portland  (5),  Uoseburg  (5).  Stations  of  the 
third  order:  Ashland  (1),  Astoria  (1),  Fort  Klamath  (1),  Lakeview  (1),  Linkville  (1). 
Special  river  stations:  Albany,  Eugene  City,  Umatilla. 

Pennsylvania. — Stations  of  the  second  order:  Erie  (5),  Philadelphia  (6),  Pittsburg  (6). 
Special  river  stations:  Brookville,  Brownsville,  Clarion,  Confluence,  Freeport,  Johns- 
town, Mahoning,  New  Geneva,  Oil  City,  Parker's  Tending,  SaltsboiKy  Warren. 
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Bhodel8land.^-StAtion  of  the  second  order:  Block  Island  (5).  Stations  of  the  third 
order:  Narragansett  Pier  (1);  Point  Jadith  (1).  Special  display  stations:  Bristol,  New- 
port, Southeast  Light,  Block  Island. 

South  Carolina. — Station  of  the  second  order:  Charleston  (5).  Special  display  station: 
Port  Royal.  Special  cotton-region  stations:  Allendale,  Anderson,  Batesburg,  Black- 
ville,  Branchville,  Cheraw,  Chester,  Columbia,  Florence,  Greenyille,  Greenwood,  Hardee- 
ville,  Jacksonboroagh,  Kingstree,  Saint  George's,  Saint  Matthew's,  Spartanburg, 
Yemassee. 

Tennesaee.-^St&tiona  of  the  second  order:  Chattanooga  (5),  Enoxville  (5),  Memphis 
(5),  Nashville  (5).  Special  river  stations:  Charleston,  Clinton,  Johnsonville,  Carthsj^^e, 
Kingston,  Leadvale,  Rockwood,  Loudon,  Strawberry  Plains.  Special  cotton-region 
stations:  B<^var,  Brownsville,  Covington,  Dyersburg,  Grand  Junction,  Milan,  Paris, 
Withe. 

Texas. — Stations  of  the  second  order:  Brownsville  (3),  Fort  Concho  (5),  Fort  Davis 
(3a),  Fort  Elliott  (3),  £1  Paso  (5),  Galveston  (5),  Indianola  (5),  Palestine  (6),  RioGrande 
City  (5),  San  Antonio  (3),  Fort  Stockton  (3).  Stations  of  the  third  order:  Henrietta 
(1),  Marfa  (1).  Special  display  station:  Corpus  Christi.  Special  cotton  region  stations: 
Austin,  Beaumont,  Bel  ton,  Columbia,  Corsicana,  Cuero,  Dallas,  Hearne,  Houston,  Hunts- 
ville,  LoDgview,  Luling,  Orange,  Paris,  San  Antonio,  Sour  Lake,  Tyler,  Waco,  Weath- 
erford,  Weimar. 

Wfl*.— Stations  of  the  second  order:  Salt  Lake  City  (6),  Frisco  (56). 

Virginia. — Stations  of  the  second  order:  Cape  Henry  (5),  Chincoteagne  (6),  I^ynch- 
burg  (5),  Fort  Myer  (5),  Norfolk  (5).    Special  display  station:  Fort  Monroe. 

WasJiingion  Territory. — Stations  of  the  second  order:  Fort  Canby  (5),  Dayton  (3a), 
Olympia  (5),  Port  Angeles  (3),  Spokane  Falls  (3),  Tatoosh  Island  (3).  Stations  of  the 
third  order:  Neah  Bay  (1),  Pysht  (1),  Fort  Spokane  (1). 

West  Virginin. — Special  river  stations:  Morgantown,  Kowlesburg,  Weston,  Wheeling. 

Wisconsin. — Stations  of  the  second  order:  La  Crosse  (5),  Milwaukee  (5).  Special  dis- 
play stations:  Ahnapee,  Green  Bay,  Kenosha,  Kewaunee,  Manitowoc,  Racine,  Sheboy- 
gan, Stuigeon  Bay.     Special  river  station:  Prescott. 

Wt/oming. — Stations  of  the  second  order:  Fort  Bridger  (6),  Cheyenne  (5).  Station  of 
the  third  order:  Fort  Laramie  (1).     Repair  station:  &rter. 

F.  M.  M.  BEALL, 
Second  LietUenantf  Signal  Corps. 
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APPENDIX    60. 


REPORT  ON  THE  DISPLAY  OP  CAUTIONARY  SIONAIJS  AT  SPECIAL  STA- 

TI0N8.  • 

Signal  Office,  War  Department, 

Washington  CUy,  June  30,  1885. 

Sib:  I  have  the  honor  to  make  the  following  report  upon  the  special  cantionary-signal 
display  stations  of  the  Signal  Service  in  operation  daring  the  year  ending  Jane  30, 1885: 

The  special  display  stations  are  located  on  the  Great  Lakes,  the  Atlantic  ooast^  and 
the  Galf  coast.  They  are  groai>ed  in  sections,  each  section  heing  ander  the  snpervision 
of  the  observer  in  charge  ot  a  regnlar  Signal  Service  station  as  near  the  center  of  the  sec- 
tion as  possible,  who  receives  o^eis  to  hoist  and  lower  signals  at  stationain  his  section 
direct  from  this  office. 

Displaymen  hoist  the  cautionary  signal  npon  receipt  of  the  order  from  the  observer  in 
charge  of  their  section  and  acknowledge  receipt  to  him  immediately  by  telegraph. 
They  also  bulletin  the  order  and  accompanying  message  for  tbe  information  of  shipping 
interests.  When  signals  are  ordered  down  they  acknowledge  receipt  by  telegraph,  giving 
the  maximum  velocity  of  wind  and  direction  during  the  display.  In  the  abs^ce  of  in- 
struments, the  wind  velocity  is  determined  by  the  Si^al  Service  scale. 

The  cantionaiy  signal  when  displayed  signifies: 

1.  That  it  is  thought  probable  from  a  study  of  tbe  weatber  reports  received  at  the  cen- 
tral office,  that  dangerous  winds  will  prevail  at  or  in  the  vicinity  of  the  place  at  which 
the  signal  is  displayed. 

2.  That  the  danger  appears  to  be  so  great  as  to  demand  precaution  on  the  part  of  mar- 
iners and  others,  and  general  preparation  for  rough  weather. 

3.  It  calls  for  fVequent  examination  of  local  barometers,  and  other  instruments,  and 
the  study  of  the  local  signs  of  the  weather,  as  clouds,  &c. 

Each  display  station  is  supplied  with  two  or  more  red  flags,  one  6  feet  and  the  other  8 
feet  square,  having  square  black  centers  one-third  the  size  of  the  flag;  two  red  signal- 
lantenis,  one  large  flag-staff,  and  one  wind- vane.  Stations  designated  to  display  cam- 
tionary  off-shore  or  northwest  signals  are,  in  addition,  supplied  with  white  flags  with 
blac^  centers  and  with  white  lanterns.  The  flag-staff  is  at  least  25  feet  in  height,  and 
so  placed  as  to  make  the  signal  clearly  visible  from  the  hiirbor  aAd  shipping.  The 
necessary  stationeiy  and  supply  of  Forms  112  are  also  sent  to  each  station* 

Form  112,  containing  the  data  relative  to  the  display  of  signals,  is  forwarded  weekly 
to  the  observer  in  charge  of  the  section  from  each  display  station  in  the  section. 

As  soon  as  practicable  after  a  cautionary  signal  has  been  lowered,  tke  displayman  col- 
lects from  mariners  and  others,  data  concerning  the  violence  of  the  storm,  the  nature  and 
extent  of  disasters  and  other  casualties,  and  the  benefits  derived  from  the  display  of  the 
signals.  These  statements  include  everything  within  the  displayman's  personid  knowl- 
edge. The  information  so  collected  is  entered  in  the  column  of  ''Remarks,''  on  Form 
112,  or,  when  that  column  is  filled,  it  is  made  on  a  sheet  of  paper,  which  is  afterwards 
attached  to  that  form.  It  is  also  stated  whether  any  storm  passed  over  the  station  dui^ 
ing  (lie  week  for  which  caationary  signals  were  not  ordered,  and  newspaper  dippings 
having  reference  to  storms  are  used  to  accompany  the  report. 

Displaymen  receive  all  instructions  from  or  through,  and  render  all  reports  and  bills 
to,  the  section  centers.  Observers  in  charge  of  section  centers  receive,  examine,  and 
certify  to  the  correctness  of  all  reports  and  bills  from  special  display  stations,  and  then 
forward  them  to  this  office. 

If  reports  or  bills  are  not  received  at  the  section  centers  within  three  days  aft^r  the 
date  on  which  they  are  due,  they  are  called  for  by  mail.  Any  persistent  neglect  of  the 
displaymen  in  this  direction  is  reported  to  the  Chief  Signal  Officer,  with  such  recom- 
mendation as  the  observer  may  consider  proper  to  make  to  improve  the  service.  When 
errors  are  detected  in  Forms  112  which  cannot  be  remedied  at  tbe  section  centers,  they 
are  returned  to  the  displaymnn  for  correction. 

In  certifying  to  bills  great  care  is  exercised  to  see  that  the  time  for  which  charge  is 
made  is  correct,  the  vouchers  properly  signed,  &c.     Bills  are  not  ocortified  to  until  the 
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reports  which  they  cover  have  been  received  and  acted  upon.  Each  hill  beats  the  fol- 
loMdng  certificate  on  its  face,  signed  by  the  observer  in  charge  of  the  section  center: 

"The  account  is  correct  and  jnst,  and  the  services  have  beien  rendered  as  stated." 

Bills  are  rendered  on  Form  9  (old  Form  62a),  and  filled  oat>  as  follows: 

"For  services  rendered  as  display  man,  at ,  for  the  month  of ,  188 — ,  for 

(give  the  number  of  days),  at cents  per  dav." 

Observers  in  charge  of  centers  are  held  responsible  for  the  correctness  of  all  bills  cer- 
tified to  by  them,  and  they  are  required  to  assure  themselves  of  their  accuracy  before 
forwarding  to  this  office. 

As  a  rule  the  special  display  stations  on  the  lakes  display  signals  only  during  the 
season  of  navigation,  which  generally  continues  from  about  April  15  to  December  15  of 
each  year;  those  on  the  Atlantic  and  Gulf  coasts  display  throughout  the  year.  The 
l^e  stations  at  South  Haven,  Mich.,  Saint  Joseph,  Mich.,  and  Ludington,  Mich.,  also 
display  signals  during  the  entire  year. 

Displaymen  are  paid  by  this  Service  only  during  the  season  for  which  signals  are  dis- 
played. 

There  are  fifty-nine  display  men  who  receive  pay  at  the  rate  of  25  cents  per  day;  one 
at  35  cents  per  day ;  two  at  50  cents  per  day,  and  one  at  $15  per  month.  The  display  men 
at  Wood's  Holl,  Mass.,  receives  $3  per  month  extra  compensation  for  special  services. 

The  display  stations  are  thoroughly  organized  and  equipped,  and  the  display  men  fully 
instructed  in  their  duties,  which  they  perform  conscientiously  and  intelligently.  The 
large  amount  of  valuable  property  saved  and  the  assistance  rendered  mariners  and  oth- 
ers each  year  by  means  of  this  system  of  storm  warnings,  make  it  impossible  to  overesti- 
mate its  importance  to  the  shipping  and  commercial  interests  of  the  count ly. 

The  following  have  been  established  as  special  display  stations  during  the  year:  Che- 
boygan, Mich.,  July,  23,  1884;  repeats  Mackinaw  City  signals.  Port  Eads^  I.A.,  Jan- 
uary 15,  1885,  will  repeat  New  Orleans  signals.  Arrangements  for  the  display  of  signals 
have  not  yet  been  made  at  this  point. 

The  following  special  display  stations  have  been  discontinued  during  the  year:  Fire 
Ishind,  N.  Y.,  December  1,  1884;  Fort  Mackinac,  Mich.,  March  14,  1883;  Saint  Ignaoe. 
Mich.,  March  14,  1885. 

The  order  of  October  6, 1884,  establishing  Jump,  La.,  as  a  special-display  station,  was 
revoked  January  15,  1885. 

The  ibllowingis  a  list  of  stations  inspected  during  the  year.  The  inspectors  state  that 
th^  found  thedisplaymen  to  be  energetic  and  competent  men,  the  signals  considered  to 
be  of  great  value,  and  much  interest  manifested  at  all  places  where  signals  are  displayed. 
The  property  was  found  generolly  in  good  condition. 


Station  inspected 

Ahnapee,  Wis 

Ashtabula,  Ohio 

Bath,  Me 

Bay  City,  Mich 

Brunswick,  Ga 

Bass  River  Light,  Mass. 

Bristol,  B.  L 

Boothbay.Me 

Capo  Vincent,  N.  Y 

Charlotte.  N.  Y 

Corpus  Ghristi.  Tex 

Charlevoix,  Mich 

Cheboygan,  Mich 

City  Island.  N.  Y 

Dunkirk,  N.  Y 

Elk  Rapids,  Mich 

EastTawas,  Mich 

Femandina,  Fla 

Fort  Monroe,  Va 

Frankfort,  Mich 

Fall  River,  Moss 

Fort  George  Island.  Fla 

Fort  Morgan.  Ala 

Gloucester,  Mass 

Green  Bay.  Wis 

Hyanni8,Mass 

Highland  Light, Mass. 

Kenosha,  Wis 

Kewaunee,  >^is 

Ludington.  Mil  h 

Manistee,  Mich , 

Manitowoc  Wis.. 

Montague,  Mich.. 


Date. 


Name  of  inspector. 


1885. 

May  28 Sergt.  S.  W.  Rhode. 

April  24 Sergt.  Peter  Wood. 

>pnl  27 Sergt.  G.  Liebmann. 

April  29. Sergt.  N.  B.  Conger. 

March  18 Sergt.  S.  C.  Emery. 

May  22 i  Sergt.  O.  B.  Cole. 

June  15 1  Sergt.  J.  G.  Lynch. 

May  4 i  Sergt.  G.  Leibmann. 

April  23 Sei^.  J.  G.  Linsley. 

April  21 t  Sergt  E.W.  McGann. 

May  12 Sergt.  I.  A.  Reed. 

June  6 i ;  Sergt.  T.  B.  Jennings. 

June 9 Sergt.  T.  B.  Jennings. 

April  24 1  SeiKt.  W.  W.  Eichelberger. 

April  25 1  Sergt.  Peter  Wood. 

June  6 '  Sei^.  T.  B.  Jennings. 

April  30 Sergt.  N.  B.  Conger. 

April  28 Sergt.  J.  W.  Smith. 

April  23. '  Sergt.  J.  P.  Sherrv. 

June  I I  Sergt.  T.  B.  Jennings. 

June  16 Sergt.  J.  G.  Lynch. 

April  28 Sergt.  J.  W.  Smith. 

April  23 1  Sengt.  A.  Prit43haid. 

June  9 Sergt.  O.  B.  Cole. 

June  1 Sergt.  S.  W.  Rhode. 

May20 Sergt.  O. B. Cole. 

May  24 Sergt.  O.  B.  Cole. 

May20 Seigt.  S.W.Rhode. 

May26 Sergt.  S.W.Rhode. 

May  31 Sergt.  T.  B.  Jennings. 

May  31 Sergt.  T.B.  Jennings. 

May23 Sergt.  S.W.Rhode. 

May  30 Sergt.  T.  B.  Jennings. 
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Station  ixispected. 


Moakeffon^Mioh 

Marblenead^Maas..^ 

Menominee,  M  ich , 

New  Bedford,  Mass , 

North  Fair  Haven,  N.  Y  .. 

Newport.  R.I 

Northport.Mich 

Newburyport,  Mass 

New  Haven  Lisht,  Conn.. 

Pentwater.  Mich 

Port  Koyal,S.C 

Petoskey,  Mich.. , 

Portsmouth,  N.H , 

Provincetown,  Mass. 

Racine,  Wis 

Rockland,  Me 

Sand  Beach,  Mich 

Sand  Key  Light,  Fla 

Sheboygan,  Wis.... 


Date. 


Name  of  inspector. 


Stonington,Conn 

Southea.<  Light,  R.  I 

South  Haven,  Mich 

Southwest  Harbor.  Me.. 

Saint  Augustine.  Fla 

Saint  Joseph,  Mich 

Sturgeon  Bay,  Wis 

Traverse  City.  Mich. 

Tybee  Inland,  Ga 

Wood's  HoU,Mas8 


1886. 

May  29 

June  9 

June  3 

May  18 

April  22 

June  17 

June  4 

June  10 

Mav4 

May:j<) 

March  1» 

Junes 

June  10 

May23 

May  19. 

April  29 

May2 

April  27 

May  22 «... 

May  18 

April  27 

May  28 

Mayl 

April  28 

May  26 

May  80 

Junes 

March  18 

May20 


Sergt.  T.  B.  Jennings. 
SerKt.  O.  B.  Cole. 
Sergt.  S.  W.  Rhode. 
Sergt.  O.  B.  Cole. 
Sergt.  J.O.Linsley 
Sergt.  J.  O.  Lynch. 
Sexgt.  T.  B.  Jennings. 
Sergt.  O.  H.  Cole. 
Sergt-  J-  H.  Sherman. 
StTift.  T.  B.  Jennings. 
Sernt.  8.  C.  Emerr. 
.Sergt.  T.  B.  Jennings. 
Sergt.  O.B  Cole. 
Scigt.  O.B.Cole. 
Sergt.  S.  W.  Rhode. 
Sergt.  G.  Liebmann. 
Sei^.  N.  B  Conger. 
Sergt.  J.  Harvey  Smith. 
Sergt.  S.  W.Rhode. 
Sergt.  J.  O.  Lynch. 
Sergt.  J.T.Eiker. 
Sergt.  T.  B.  Jennings. 
Sergt.  G.  IJebmann. 
Sergt.  J.  W.  Smith. 
Sergt.  T.  B.> Jennings. 
.Sergt.  S.  W.  Rhode. 
Sergt.  T.  B.  Jennings. 
Ser^t.  8.  C.  Emery. 
Sergt.  O.  B.  Cole. 


The  following  is  the  list  of  special  display  stations  now  in  operation,  arranged  in  sec- 
tions: 

Mackinaw  section  (ChicsL^,  111.,  center). — Charlevoix,  Mich. ;  Cheboygan,  Mich.;  Elk 
Kapids,  Mich. ;  Frankfort,  Mich. ;  Northport,  Mich. ;  Petoskey,  Mich. ;  Traverse  City, 
Mich. 

Grand  Haven  section  (Chicago,  111.,  center). — Lndington,  Mich.;  Manistee,  Mich.; 
Montague,  Mich.;  Mnskegon,  Mich.;  Pentwater,  Mich.;  Saint  Joseph,  Mich.;  South 
ilaven,  Mich. 

Milwaukee  section  (Milwaukee,  Wis.,  center). — Kenosha,  Wis.;  Manitowoc,  Wis.;  She- 
^ygan»  Wis.;  Kacine,  Wis. 

Grffn  Bay  section  (Milwaukee,  Wis.,  center). — Ahnapee,  Wis. ;  Green  Bay,  Wis. ;  Stur- 
geon Bay,  Wis.;  Kewaunee,  Wis.;  Menominee,  Mich. 

Saginaw  Bay  section  (Detroit,  Mich.,  center). — Bay  City,  Mich.;  East  Tawas,  Mich.; 
Sand  Beach,  Mich. 

Erie  section  (Erie,  Pa.,  center). — Ashtabula,  Ohio;  Dunkirk,  N.  Y. 

Oswego  section  (Oswego,  N.  Y.,  center). — (jape  Vincent,  N.  Y. ;  North  Fair  Haven, 
N.  Y. 

Portland  section  (Portland,  Me.,  center.) — Bath,  Me.;  Boothbay,  Me.;  Rockland,  Me.; 
Southwest  Harbor,  Me. 

Boston  section  (Boston,  Ma<^.,  center). -^Gloucester,  Mass.*;  Marblehead,  Mass.;  New- 
buryport, Mass. ;  Portsmouth,  N.  H. 

IVood^s  JIoU  section  (Boston,  Mass.,  center). — Bass  River  Light,  Mass.;  Highland 
Light,  Mass.;  Hyannis,  Mass.;  New  Bedford,  Mass.;  Provincetown,  Mass.;  Wood's 
Hon,  Mass. 

Newport  section  (New London,  Conn., center). — Bristol,  R.  I.;  Fall  River,  Mass.;  New- 
port, &.  I.;  Stonington,  Conn. 

Narragansctt  section  (Narragansett  Pier,  R.  I.,  center). — Southeast  Light,  R.  1. 

Savannah  section  (Savannah,  Ga.,  center). — Brunswidc,  Ga.;  Port  Royal,  S.  C;  Tybee 
Island,  Ga. 

Jacksonville  section  (Jacksonville,  Fla.,  center). — Femandina,  Fla. ;  Fort  George  Island, 
Fla. ;  Saint  Augustine,  Fla.  * 

The  following-named  stations  repeat  cautionary  signal  orders  issued  to  the  stations  set 
opposite  their  respective  names: 

Charlotte,  N.  Y Roche8ter,N.  Y. 

City  Island,  N.  Y.. New  York  City. 

Corpus  Christi,  Tex Indianola,  Tex. 

Fort  Morgan,  Ala Mobile,  Ala. 

New  Haven  Light,  Conn New  Haven,  Conn. 

Port  Eads,  La New  Orlean8,.La. 

8^pd  Key  Li^'bt^  F^  --.,--.,^...,, Key  W^t,  Fli^ 
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Milwaukee,  Wis.,  notifies  by  telet^raph  the  postmasters  at  Ashland,  Wis.,  and  Hough- 
ton, Mich.,  of  ord^  to  hoist  cautionary  signals  at  Dnluth,  Minn.,  and  Marquette, 
Mich. 

Pensacola,  Fla.,  notifies  Apalachicola,  Fla.,  of  all  cautionary  signal  orders  for  Pen- 
sacola. 
Fort  Monroe,  Va.,  receives  orders  to  hoist  signals  from  Washington,  D.  0. 
I  am,  very  respectfully,  your  obedient  servant. 

F.  M.  M.  BEALL, 
Second  LieiUenafUj  Signal  Cbrps. 
The  Chief  Signal  Officbb  of  thb  Asmy, 

Washington,  1).  C. 
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APPENDIX    6i. 


lAat  of  $lation$  of  the  first  and  second  order ^  Signal  Service,  Untied  States  Army^  established 
since  November  1,  1870,  together  with  the  dates  on  which  those  not  in  operation  on  June  30, 
1885,  were  closed. 


Stotion. 


'  Establiahed. 


Bemarks. 


Albany.N.Y I  Dec 

Alexander,  Fort,  Alaska Aug. 


Alpena,  Mich.. 


Apache.  Port,  Ariz. ^  Oct. 

Assinaboine,  Port, Mont ^  ^-^ 

Atlanta,  Oa 

Atlantic  City, N.J 


Auffusta,  Ga. 

Baltimore,  Md 

Bamegat  City,  N.  J 

Behring's  Island.  Behring  Sea.. 

Bennett,  Port,  Dak 

Benton,  Fort,  Mont 


Bldwell.Fort.Cal 

Billings,  Mont 

Bismarck,  Dak 

Block  Island,  K.  I 

Boernc,  Tex 

Boise  City,  Idaho 

Boston,  Mafts 

Brackettville,Tcx 

Breckenridge.  Minn 

Bridger,  Fort,  Wyo 

Brownsville,  Tex .- 

•Buffalo,  N.Y « 

Buford,  Fort,  Dak 

Burkes,  Ariz 

Burlington,  Vt 

aiiro,Ill 

Campo,Ca1 ., 

Canby,  Fort,  Wash 

Cape  Hatteras,N.  O - 

Cape  Henry,  Va - 

Cape  Lookout,  N.C 

Cape  May,  N.J 

Cape  Mendocino,  Cal ^ 

Castrov{lle,Tex 

Cedar  Keys,  Fla 

Champaign,  III 

Charleston.  S.  C 

Charlotte,N.C 

Chattanooga,  Tenn 

Cheyenne,  wyo 

Chicago.  Ill 

Chlmo,  Port,  Ungava  Bay,  Labrador  . 

Chincoteague,  Va 

Cincinnati,  Ohio 

CleTcland.  Ohio 

Coleman  City,  Tex 

Colorado  Springs,  Colo 

Columbus,  Ohio „ 

Concho.  Fort,  Tex 

Concordia.  Kans, 

Oorinne,Utah 

Corsioana,  Tex 

Craig,  Port.  N.  Mex ^ 

Custer,  Port,  Mont 


Davenport,  Iowa .... 
Davis,  Port,  Texas  „ 

Dayton,  Wash. , 

Deadwood,  Dak 


Sept. 


Oct. 
Sept. 
Dec. 
Nov. 
Jan. 
Dec. 
May 
Dec. 
Nov. 


22,1873 

1,1881 

10, 1872 

9,1877 

6,1879 

25,1878 

10,1873 

2,1870 

1,1871 

10,1878 

22,1882 

22,1879 

25,1871 


Peoator.Tex,. 


Jan.  1,1885 
Jan.  1,1883 
Sept.lS,  1874 
Sept.  1,1880 
May  6,1876 
July  1,1877 
Nov.  1,1870 
Sept.  1,1875 
Apr.  10, 1872 
Jan.  1,1885 
Aug.  25, 1875 
Nov.  1,1870 
Oct.  23,1878 
Dec.  5,1877 
May  24, 1871 
Juno  1,1871 
Jan.  —,1674 
Sept.  1,18S3 
Aug.  18, 1874 
Dec.  15. 1873 
May  14, 1876 
May  24, 1871 
July  27, 1882 
Sept.  29, 1875 
Nov.  7.1879 
Oct.  13,1880 
Jan.  6,1871 
Oct.  6, 1«78 
Jan.  8, 1879 
Nov.  1,1870 
Nov.  1,1870 
Nov.  1,188? 
Mar.  16, 1880 
Nov.  1,1870 
Nov.  1,1870 
July  1,1877 
Nov.  12, 1873 
July  1.1878 
Oct.  10,1875 
Jan.  27, 1885 
Sept.  i,1871 
Sept.  15, 1874 
May  21, 1877 
Dec.    5,1878 

May  24,1871 
Dec.  24,1877 
July  1,1879 
Doc.  18,1877 

Feb.   1,1876 


Closed  July  81, 1876 ;  re-cstublUhed  Ooto- 
berll,1879. 

Closed  June  24,1888. 


Closed  July  28, 1880. 


Closied  December  16,1881. 
Closed  November  SO,  1880. 


ClcjHcd  December  4,1880. 
Clo.seU  June  15, 1883. 

Closed  September  30, 1882. 

Closed  November  30, 1880. 

Closed  December  31, 1880. 

Closed  March  29. 1882. 
Closed  March  81,1888. 


Closed  August  25, 1884. 


Closed  September  6, 1888. 
Closed  July  81,1876. 


Closed  March  14,1874. 
Closed  October  31, 1881. 
Closed  June  27, 1879. 

Closed  December  31,1882;  re-established 
July  21, 1883. 


Closed  June  1,1878;  re-established  No- 
vember 1, 1878. 
aosed  September  10, 1882. 
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Station. 


EstabliBhed. 


Bemarka. 


Delaware  Breakwater,  Delaware.. 

Deniflon,Tex 

DcDTer.Colo 

De8MoiaeB,Iowa. 

I>etroit,  Mich 

Dodge  City,  Sjlds. 

Dubuque.  Iowa 

Du1uth,Minn 

Eagle  Pass,  Tex 

Eagle  Book,  Idaho 

Eastport,  Me 

Elliott,  Fort.Tex 

El  Paso,  Tex 

Erie,  Pa. 

Eacanaba,  Mich... 

Evan8ton,Ill 

Florence,  Ariz 

Fort  Smith,  Ark 

Fredericksburg,  Tex 

Frisco.  Utah 

(ralveston,Tex 

Qihson,  Fort,  ind.T.: 

Grand  Haven,  Mich 

Grant,  Fort,  Aris. 

Qreencastle,  Ind 

Griffin,  Fort.Tex , 

Hatteras.  N.  C 

Helena,  Mont 

Henrietta,  Tex 


nidalgo(Edinburg),Tex 

Huron,  Dak 

Indianapolis,  Ind 

Indianola,Tcx 

Jackftborgpgh,  Tex 

Jacksonville,  Fla 

Keener,  Cal 

Kcopfh,  Fort,  Mont. 

Keokuk,  Iowa. 

Kev  West,  Fla 

Kitly  Hawk,  N.  C 

Knoxville,  Tenn 

La  Crosse,  Wis 

Ixidy  Franklin  Bay,  Qrlnnell  Land  . 

I^ke  City,  Fla 

I^amar,  Mo 

I^  Mesilla,  N.  Mex 

lArcdo,Tex 

Lead  City,  Dak 

Leavenworth.  Kans 

Lewiston,  Idaho 

Lexington,  Ky 

Little  Book,  Ark 

Lon;r  Branch,  N.  J 

Ix>s  Aneeles,  Cal 

lA>uisvine,  Ky 

Lynchburg,  Va 

Mackinaw  City,  Mich 

Macun,  Fort,  N.  C 

Madison,  Wis ., 

Moginnis,  Fort,  Mont 

Malone.N.Y 

Manhattan,  Kons.y 

Marquette,  Mich 


Mason,  Tex 

McKavclt,  Fort,  Tex. 

Memphis,  Tcnn 

Milwaukee,  Wis 

Missoula,  Fort,  Mont.. 
Mobile.  Ala 


Jan.  28, 1880  l 
Dec.  16,1874  | 
Nov.  19, 1871  I 
Aug.  1,1878 
Nov.  1,1870 
Sept.  IS,  1874 
July  10,1873 
Nov.  1,1870; 
Jan.  19, 1875  | 
Dec.  8,1880 
Apr.  1,1873 
Nov.29,187*J 
Nov.  5,1877 
May  25, 1873 
May  24. 1871 
Aug.  31, 1875 
Nov.  12, 1874 
June  1,1882 
Mar.  14. 1876 
Jan.  27,1885 
Apr.  19, 1871 
Apr.  1,1873 
May  24. 1871 
Nov.  1,1875 
July^23,1884 
July  1,1875 
Dec.  1,1880 
Oct.  15,1879 
Feb.    1.1877 

Feb.  1,1879 
July  1,1881 
Feb.  10,1871 
Moy  1,1772 
May  8,1875 
Sept.  11, 1871 
Feb.  1,1885 
Nov.  18, 1878 
July  16,1871 
Nov.  1,1870 
Jan.  15,1875 
Jan.  1,1871 
Oct.  15.1872 
Aug.  .5,1881 
Nov.  l.IR7r> 
Oct.  17,1884 
June  16, 1876 
Dec.  16,1875 
June  1,1878 
May  21, 1871 
July  1,1879 
Oct.  1. 1872 
.Inly  1,1879 
Dec.  10,1873 
July  1,1877 
Sept.  11. 1871 
May  24,1871 
Aug.  20, 1882 
May  23. 1878  i 
Sept.  29, 1878  I 
July  14. 1882  I 
Aug.  1, 1875  ; 
Dec.  21,1875  ' 
May    1,1871  | 


Closed  Maroh  1,1885. 
Closed  March  SI,  1888. 


Closed  June  15, 1888. 
Closed  June  15, 1888. 


Closed  July  31, 1876. 
Closed  April  80, 1882. 

Closed  February  25,1883. 
Closed  May  13,1882, 

Closed  April  14,1882. 


Closed  May  25, 1878 ;  re-established  Fleb- 

ruary  9, 1870;  closed  March  81, 1883. 
Closed  January  27, 1882. 


Closed  June  15, 1883. 
Closed  June  15, 1888w 


Closed  August  9, 1888. 
Closed  October  31, 1874. 

Closed  Augtist  6, 1882. 
Closed  December  16, 1881. 
Closed  October  31, 1878. 


Closed  July  24,1876. 
Closed  July  8,1876. 


aosed  March  81, 1888. 

Closed  April  30,1877. 

Closed  July  31, 1876. 

Office  burned  February  1, 1885 ;  re-estab* 

lishcd  March  1,1885. 
Closed  April  14,1882. 
Closed  February  19, 1883. 


Montgomery.  Ala 

Montrose.  Colo 

Moorhead,  Minn 

Morgantown,  W.  Va 

Mount  Washington.  N.  II 

Muratrckhlagamut,  Alaska .. 
JfWhylll?.Tepi»...,..„ 


Feb.  7,1876 
Oct.  19,1875 
Feb.  28.1871 
Nov.  1,1870 
Dec.  15,1879  1 
Nov.  7, 1870  I 

Nov.  9, 1870  I 

Feb.    5.1885, 

Jan.    1,1881  I 

Jan.  25, 1873    Closed  March  31,1889. 

Dec.    1,1870 1 

Mar.  24, 1885  i 

Nov.   r.  1879  I 


Closed  June  l.*).  1883. 

Office  bu  rued  November  17, 1880 ;  he«estab« 
lished  >  ovomber  22, 1880. 
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station. 


New  Haven,  Conn 

New  London,  Conn 

New  Orleans,  La 

Newport,  R.  I 

New  York  City 

Norfolk,  Va 

North  Platte,  Nebr 

Olympia,  Wash 

Omaha,  Nebr 

Oogrlaamie,  Point  Barrow,  Alawka. 

OswcKO.N.Y 

Palestine.  Tex 

Peck*s  Beach,  N.  J 

Pembina,  Dak 

Pensacola,  Fla. 

Philadelphia,  Pa 

Ph<Bnix,Ariz 

Pike's  Peak.  Colo 

Pilot  Point,  Tex 

Pioehe.Nev 

Pittsburg,  Pa 

Poplar  River,  Mont 

Port  Ana^eles,  Wash 

Port£ads,La 

Port  Huron,  Mich 

Portland,  Me t. 

Portland,  OreK 

Portsmouth.  N.  C 

Prescott,  Ariz 

Provincetown,  Mass 

Punta  Rassu.  Fla 

Red  Bluff.  Cal 

Rio  Grande  City,  Tex 

Rochester,  N.  Y 

RoseburK,  Oregr 

Sacramento,  Cal 

Saint  Louis,  Mo 

Saint  Marks,  Fla 

Saint  Michael's,  Fort,  AUska 

Saint  Paul.  Minn 

Saint  Paul's  Island,  Alaska 

Saint  Vincent,  Minn^ 

Salt  Lake  City,  Utah. 

San  Antonio,  Tex 

San  Diefiro,Cal 

Sandusky,  Ohio 

SandyHook,N.J 

Sanford,Fla~ 

San  Francisco,  CbI 

San  Luis  Obispo,  Cal.. 

Santa  F^,N.Mex 

Savannah.  Ga 

Shaw,  Fort,  Mont 

Shreveport,  I.A„ 

Sill. Fort,  Ind.T 

Silver  City,  N.Mex 

Sitka,  Alaska 

Smithville.N.C 

Socorro,  N.  Mex 

Spokane  Falls,  Wash 

Springfield,  111 

Springfield,  Mass 

Springfield,  Mo 

Squan  Beach,  N.  J 

Stanton,  Fort,  N.  Mex 

Stan  wix.  Ariz 

Starkville,  Miss 

Stevenson.  Fort,  Dak 

Stockton,  Fort,  Tex 

Sully,  Fort,  Dak 

10048  SIO 36 


Established. 


Dec.  10,1872 
Jan.  10,1871 
Nov.  1,1870 
Aug.  1,1876 
Nov.  1,1870 
Jan.  1,1871 
Sept.  15, 1674 
July  1,1877 
Nov.  1,1870 
Oct.  17,1881 
Nov.  1.1870 
Dec.  3,1881 
Dec.  10,1873 
Nov.  1,1872 
Oct.  27,1879 
Jan.  1,1871 
A  ujf.  18,1876 
Nov.  1,1873 
June  18, 1875 
July  29, 1877 
Nov.  1,1870 
May  1,1882 
Feb.  1,1885 
Apr.  10. 1881 
July  ^.  1874 
Jan.  15,1871 
Nov.  1,1871 
Apr.  23,1876 
Nov.  19,  U  73 
Feb.  15, 1882 
Aug.  15, 1871 
July    1,1877 


May  28,1875 

Nov.   1,1870 

July  15,1877 

July  1,1877 
Nov.  1,1870 
Nov.  10, 1874 
June  27,1874 
Nov.  1,1870 
Aug.  18, 1872 
Sept.  5,1880 
Mar.  19.1874 
Sept.  22, 1875 

Nov.  1,1871 
Aug.  2,1877 

Dec.  10,1873 
Sept.  1,1882 
Mar.  8,1871 
Jan.  27,1885 
Nov.20,18n 

Jan.  1,1871 
Apr.  1,1880 
Sept.  8,1871 
June  23, 1875 
May  15,1878 
Mar.  90, 1881 
Oct.  15,1876 
July  1,1879 
Feb.    5,1881 


July 
July 
Jan. 
Dec. 
Jan. 
Jan. 
May 
Sept. 
Feb. 
May 


1,1879 
19,1873 

3,1882 
10,1873 

1,1885 
26,1876 

4,1882 
19, 1878 
26, 1876 

1,1872 


Remarks. 


Closed  March  81, 1888. 


Closed  August  7, 1888. 


Closed  February  23, 1876. 
Closed  September  3, 1880. 


Closed  December  31 ,  1881. 

Closed  Maroh  31, 188L 
Closed  June  15, 1883. 


Closed  March  81, 1883. 


Closed  July  31, 1888. 

Closed  April  1,1884. 

Closed  June  15, 1883. 

Office  burned  August  2,1880;  re-estab- 
lished August  16,1880;  burned  August 
18, 1882 ;  re-established  Sept  28. 1682. 

Closed  September  SO,  1882;  re-established 
October  1,1883. 

Closed  June  16, 1883 ;  re-established  Octo- 
ber 10, 1888. 

Office  burned  August  19,1884;  re-estab- 
lished October  26, 1884. 


Closed  October  80, 1879. 

Closed  December  81, 1882. 

Closed  June  16, 1888;  re-established  Jan- 
uary 1,1886. 

Closed   March  31,  1888;   re-established 
July  20, 1883. 


Closed  June  15, 1883 ;  re-established  Sep- 
tember 24, 1881. 


Closed  Maroh  81, 1883. 


Closed  May  23,1881. 

Office  burned  November  29,1884;  re-e* 
tablished  November  SO,  1884. 

Closed  December  31, 1882. 
Closed  June  15, 1883. 
Closed  February  26, 1876. 

Closed  December  1, 1877. 
Closed  June  15, 1883. 
Closed  June  15, 1883. 

Closed  October  31, 1877. 
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StAtiOD. 


Established. 


Bcmarks. 


Tatoosh  IslandfWash.. 
Thatcher's  Island,  Mass 
Thomas,  Camp,  Ariz^.... 

Toledo,  Ohio 

Totten,  Port,  Dak 

Tucson,  Aris 

Tybee  Island,  Oa 

Umatilla,  Oresr. 

Unalashka,  Alaska 

Uvalde,  Tex 

Valentine,  Nebr 

Verde,  Fort,  Arix 

VicksburK,  Miss 

Virginia  City,  Mont 

ViaaUa,Cal 

Washakie,  Port,  Wyo.... 

Washington  City 

West  Las  Animas,  Colo. 

Wiokenburg,  Ariz. 

Wil1iam8port.Pa 

Wilmington,  N.C 

Winnemucca,  Nev 

Wood*8  HoU,  Mass. 

Wytheville,Va 

Yankton,  Dak.. 

Yuma,  Aria 


Oct.  1,1883 
Dec.  26, 1875 
Sept.  22, 1877 
Nov.  1.1870 
Oct.  8,1888 
Oct.  30,1875 
June  11, 1874 
July  16,1877 
Aug.  18, 1878 
Sept.  6,1875 
Jan.  27, 1885 
Nov.  9,1874 
Sept.  10, 1871 

Nov.  25, 1871 
July  1,1877 
Deo.  1,1881 
Nov.  1,1870 
Oct.     1,1881 


Jan. 
Jan. 
Jan. 
July 


6,1874 
1,1882 
1,1871 
1.1877 


Dec.  4,1872 
Jan.  16,1873 
Apr.  1, 1878 
Nov.  18, 1878 


Closed  June  1, 1883. 


Closed  June  15, 1883. 
Closed  February  15, 1879. 
Closed  March  31, 1883. 

Closed  October  81, 1882. 

Closed  October  10, 1883. 

Office  burned  April  21,  1885;   re-e«tab- 

lished  April  23, 1885. 
Closed  November  18, 1880. 
Closed  June  15, 1883. 
Closed  June  16, 1883. 


Closed  April  30, 1882. 
Closed  June  16, 1883. 

Closed  June  15,1883;  re-eslablislied  Oc- 
tober 6, 1881. 
Closed  January  31, 1882. 
Closed  July  81, 1876. 
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Bqport  of  the  Telegraph  Division  for  the  year  ending  June  30,  1885. 

Signal  Office,  WaahingUmj  July  1,  1886. 

The  regular  tri-daily  cipher  weather  reports  were  received  daring  the  year  over  the 
wires  of  the  Western  Union,  International  Ocean,  Florida,  Gulf  Coast,  and  Northwestern 
Telegraph  Companies. 

One  million  six  hundred  and  thirty-nine  thousand  cipher  words  of  weather  reports  were 
received  at^d  sent  from  this  office  during  the  year.  Seventy  thousand  two  hundred 
and  twenty-five  telegrams  other  than  weather  reports  were  sent  and  received  during 
the  same  period. 

On  account  of  the  reduced  rates  for  Government  telegrams,  including  the  reports  sent 
over  circuits,  the  service  was  enabled  to  largely  extend  the  dissemination  of  weather  re- 
ports and  forecasts  for  the  benefit  of  the  public. 

THE  BEA-COAST  TELE6BAPH  LIKES. 

The  telephone  wire  from  Sandy  Hook,  New  Jersey,  to  Bamegat  Inlet,  New  Jersey,  62 
miles  in  length,  wad  repaired  and  the  telephone  instruments  adjusted  by  Sergeant  Bol- 
ton during  July  and  August,  1884  ;  the  Signal  Service  furnishing  the  line  material,  and 
the  Life  Saving  Service  paying  for  the  hired  labor.  This  section  is  operated  exclusively 
by  the  Life  Saving  Service  as  a  telephone  line. 

A  new  single  conductor  submarine  cable,  3}  miles  long,  was  laid  across  Ocracoke  In- 
let. North  Carolina,  on  November  29,  1884. 

During  November  and  December,  1884,  the  line  between  Fort  Macon,  North  Carolina, 
and  Hatteras.  North  Carolina,  66  miles  in  length,  was  repaired  and  put  in  as  good  work- 
ing order  as  the  available  means  would  x>ermit. 

On  October  1,  1884,  the  leased  wires  connecting  this  office  directly  with  the  sea-coast 
lines  were  given  up,  and  since  that  date  all  sea-coast  telegraphic  communications  have 
been  transmitted  to  and  from  this  office  over  the  wires  of  the  Western  Union  Tel^raph 
Company. 

On  account  of  the  very  limited  appropriation  for  the  fiscal  year  ending  June  30, 1886, 
many  badly  needed  repairs  could  not  be  made.  At  present  two-thirds  of  the  entire  sea- 
coast  line  needs  rebuilding. 

THE  UNITED  STATES  MILITABY  TELEGRAPH  LINES. 

There  have  beep  but  few  changes  in  the  military  telegraph  lines,  built  and  operated 
by  the  Signal  Service,  since  date  of  last  report. 

Lieut.  M.  P.  Maus,  First  Infantry,was  relieved  by  Lieut.  R.  B.  Watkins,  Signal  Corps, 
as  officer  in  charge  of  the  California  and  Arizona  division,  on  July  31,  1884;  and  Lieut. 
W.  D.  Wright,  Signal  Corps,  was  relieved  from  the  charge  of  the  Northwestern  Di- 
vision on  May  31,  1886,  and  ordered  to  this  office.  The  several  detached  sections  con- 
stituting the  Northwestern  Division  are  now  managed  by  the  chief  operators  under  the 
direct  control  of  this  office,  except  the  Fort  Sisseton- Webster  line,  which  was  equipped 
with  telephones  and  turned  over  to  the  military  authorities  at  Fort  Sisseton. 

The  abrogate  length  of  the  military  telegraph  lines  is  now  2,779  miles,  agaisst  2,806 
miles  in  operation  at  the  date  of  the  last  report. 

Only  one  new  line  was  built  during  the  year — that  from  Fort  Laramie,  Wyo.,  to  Fort 
Robinson,  Nebr.  It  was  built  by  the  labor  of  troops,  who  also  cut  the  poles  for  the  en- 
tire line — 75  miles  in  length.  The  Signal  Service  furnished  two  expert  line  builders  to 
direct  and  assist  in  the  work,  and  all  of  the  line  material,  which  had  been  recovered  from 
old  abandoned  lines.  The  line  has  worked  without  interruption  since  the  date  of  its 
completion,  April  18, 1886. 

The  abandonment  of  the  military  posts  at  Fort  Thornbnrg,  Utah,  Fort  Cummings,  N. 
Mex.,  and  Fort  Craig,  N.  Mex.,  rendered  the  further  maintenance  of  the  telegraph  lines 
to  those  posts  unnecessary.    The  line  between  Forts  Bridger  and  Thomburg  was  accord- 
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iDgly  abandoned  l^oyember  15, 1884;  that  between  Fort  Cammings  and  Florida  Station, 
August  22,  1884;  and  that  between  San  Manual,  via  Fort  Craig,  to  Qjo  de  AnaUa, 
March  20,  1885.     , 

To  provide  a  new  and  shorter  outlet  for  Fort  Stanton,  N.  Mex.,  than  that  to  San  Mar- 
ciol,  a  short  line  was  built  between  Lava,  N.  Mex.,  and  Ojo  de  Analla,  to  connect  at  the 
latter  point  with  the  line  to  Fort  Stanton.  This  new  line,  10  miles  in  length,  was  con- 
structed of  iron  poles  and  other  material  recovered  from  old  abandoned  lines,  and  with 
the  assistance  of  a  detail  from  Fort  Stanton.    It  was  completed  March  19,  1885. 

All  of  the  abandoned  sections  were  sold  at  public  auction,  with  the  approval  of  the 
honorable  Secretary  of  War. 

The  lines  remaining  in  operation  are  distributed  between  the  several  military  depart- 
ments as  follows: 

Miles. 

Department  of  Dakota 893 

Department  of  the  Missouri 582 

Departments  of  the  Columbia  and  California 512 

Department  of  Arizona 510 

Department  of  Texas .■ 197 

Department  of  the  Platte 85 

Total ^ - 2,779 

The  accompanying  map  exhibits  the  various  sections  of  United  States  militaiy  tele- 
graph lines  now  in  operation,  and  those  abandoned  during  former  years. 

The  following  new  lines  have  been  recommended  built  by  the  respective  department 
commandeis,  and  will  be  included  in  the  estimates  for  the  next  fiscal  year,  namely: 

HUes. 

From  Fort  Gaston,  Cal.,  to  the  North  Fork  of  Mad  River,  California 28 

From  Fort  Halleck,  Nev.,  to  Halleck  Station,  Nev _ 12 

Total ! - 40 

A  new  line  was  also  recommended  to  connect  Vancouver  Barracks  by  telephone  with 
Portland,  Oreg.  The  material  to  build  it  was  supplied  by  this  office,  but  at  last  ac- 
counts the  line  had  not  been  built,  and  it  was  doubtful  whether  it  would  be  necessary. 

General  repairs  to  sections  were  made  as  follows  during  the  year,  namely: 

Between  Fort  Apache  and  Fort  Bowie,  Ariz.,  during  July  and  August,  1884.  These 
repairs  included  the  construction  of  a  new  iron  line  between  Fort  Grant  and  Wilcox,  in 
place  of  the  old,  crooked,  wooden  line. 

Between  Fort  Stanton  and  Fort  Craig,  N.  Mex.,  during  September  and  October,  1884. 
A  large  number  of  iron  poles  were  put  up  in  place  of  wooden  ones;  and  a  sufficient  num- 
ber of  iron  poles  is  now  on  hand  to  replace  the  remaining  wooden  poles  on  this  section. 

Between  Dayton,  Wash.,  and  Fort  Lapwai,  Idaho,  during  August  and  September, 
1884.  A  large  number  of  defective  poles  were  shortened  and  reset,  and  the  whole  line 
put  in  thorough  repair. 

Between  Ashland,  Oreg.,  and  Fort  Bidwell,  Cal.,  during  August  and  September, 
1884.     Details  are  now  in  the  field  to  replace  the  rotten  poles  on  this  section. 

All  sections  in  Dakota  and  Montana  were  gone  over  by  Lieutenant  Wright  during  the 
fall  of  1884,  and  general  repairs  made  where  needed. 

Between  Spokane  Falls,  Wash.,  and  Fort  CcDur  d'Alene,  Idaho,  general  repairs  were 
made  during  October,  1884. 

Between  Brownsville  and  Rio  Grande  City,  Tex.,  during  October,  1884. 

Between  Helena  and  Fort  Assinaboine,  Mont.,  during  >Iay,  1885. 

Between  Fort  Yates  and  Fort  Sully,  Dak.,  during  June,  1885. 

As  the  wooden  poles  on  some  sections  have  not  be^n  renewed  since  the  lines  were  first 
built,  a  period  of  from  five  to  eight  years,  it  will  be  necessary  to  provide  a  large  number 
of  wooden  or  iron  poles  in  the  near  future  to  replace  the  poles  now  rapidly  going  into 
decay. 

The  lines,  as  a  whole,  have  worked  with  little  more  than  ordinary  interruptions,  such 
as  all  telegraph  lines  are  liable  to.  Tornadoes,  floods,  lightning,  and  malicious  inter- 
ference have  been  the  principal  causes  of  trouble.  Considering  that  these  lines  run 
through  sparsely-settled  regions,  where  the  only  means  of  travel  is  by  horseback  or 
wagon,  the  promptness  with  which  most  repairs  have  been  made  is  commendable.  This 
is  in  a  large  measure  due  to  the  liberal  assistance  rendered  by  most  department  and  post 
commanders,  for  whose  ])enefit  the  lines  are  maintained.  But  the  men  detailed  to  make 
ordinary  and  general  repairs  receive  no  extra  compensation  for  this  arduous  work.     This 
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is  neither  just  nor  condncive  to  that  interest  in  and  willingneas  to  perform  the  work 
which  secure  the  best  results.  The  recommendation  of  last  year  that  a  law  be  obtained 
permitting  the  permanent  detail  of  fifty  enlisted  men  of  the  line  of  the  Army  for  duty 
with  the  military  lines,  and  payment  of  extra-duty  pay  to  the  same  from  line  receipts, 
as  in  former  years,  is  renewed. 
Respectfully  submitted. 

F.  M.  M.  BEALL, 
Second  Lieutenant,  Signal  Oofps. 

Statement  showing  the  total  cash  receipts  and  value  of  free  business  on  the  United  States  MiH' 
tary  telegraph  lines  during  the  year  ending  June  30,  1885. 


Divisioa  or  Beotion. 


Caah  receipts. 


This  line.      Other  linee. 


Value  of 

free 
busineas. 


California  and  Arizona  diTision..... 

Fort  Davis  section 

Brownsville  section 

Fort  Stanton  section 

Indian  Territory  section 

Fort  Bridger  section 

Fort  Robinson  section* 

Fort  Cnnby  section 

Cape  Flattery  section 

Fort  Klamath  section 

Dayton  section •. 

Spokane  Falls  section 

Fort  Maginn is  section 

Fort  Asslnaboino  section 

Fort  Ouster  section 

Fort  Bismarck  section 

Fort  Totten  section 

Total 


|5,8M96 
688  19 

1,110  13 
835  38 

1,657  «5 

96  77 
89  24 

97  84 
111  84 
567  11 
874  25 
436  68 
817  77 

1,430  83 
100  45 
255  74 
24  82 


111,  143  86 

1,115  20 

615  14 

676  08 

1,886  48 

166  24 

99  45 

95  27 

818  89 

784  81 

947  36 

383  72 

1,080  28 

2,066  58 

448  75 

482  82 

13177 


r,817  28 

960  10 

946  84 

87  20 

2,606  45 

87  14 

59  47 

1,645  71 

2,006  67 

333  91 

222  57 

681  41 

1,516  09 

1,237  27 

639  09 

910  96 

79  08 


18,939  47 


22,384  70 


21,787  14 


*  For  two  and  one-half  months. 


Digitized  by 


Google 


550  REPORT   OP   THE   CHIEP   SIGNAL   OFPICEB. 


APPENDIX  64. 


REPORT  OF  OFFICER  IN  CHARGE   OF  CORRESPONDENCE  AND  BBCOBD8 

DIVISION 

Signal  Office,  Wab  D^abtmekt, 

WaOiingUm  City,  August  15,  1885. 
SiB:  I  have  the  honor  to  inclose  herewith,  as  nsoally  fhmished  hy  the  Correspondence 
and  Records  Division,  for  publication  in  annual  reports,  the  following,  in  dapUcate  in 
each  case: 

(1)  List  showing  number  of  communications  sent  from  and  received  at  the  Signal  Office, 
Washington  City  (exclusive  of  telegrams),  year  ending  June  30,  1885. 

(2)  List  of  stations  inspected  year  ending  June  30,  1885. 

(3)  List  of  places  for  which  stations  have  been  requested,  but  not  established  to  June 
30,  1885. 

(4)  List  showing  meteorological  data  furnished  persons  for  purpose  specified,  year 
ending  June  30,  1885. 

(5)  List  of  boards  of  trade,  chambers  of  commerce,  and  other  organizations  having 
meteorological  committees  to  confer  with  the  Chief  Signarofficer,  June  30,  1885. 

Veiy  respectfully,  your  obedient  servant, 

B.  M.  PURSSELL, 
Second  Lieuienanty  Signal  Corps,  United  States  Armff. 
The  Chief  Signal  Officeb,  United  States  Army, 


Appendix  64  a. 

Communications  sent  from  and  received  at  the  Signal  OfflcCy  Washington  OUg  {exehmve  of 
telegramxi),  from  July  1,  1884,  to  June  30,  1885. 

SENT. 

To  heads  of  Departments  and  Bureaus 3^932 

To  non-commissioned  officers  in  charge  of  stations  concerning  their  duties. .  .  It^  110 

In  reply  to  applications  for  establishment  of  stations , 11€ 

To  telegraph  companies  in  reference  to  transmission  of  weather  reports,  the 

erection  of  telegraph  lines,  &c 148 

To  boards  of  trade,  chambers  of  commerce,  &c ,  235 

To  foreign  correspondents  relating  to  simultaneous  i^eather  reports 267 

To  foreign  correspondents  in  general 1,081 

To  voluntary  observers  throughout  the  United  States _  6, 725 

Relative  to  enlistments,  dischaiges,  &c 1,181 

Relative  to  publications 1,338 

Data  furnished 294 

To  postmasters  relative  to  Farmer's  Bulletins,  &c 196 

To  railroad  companies  relative  to  establishing  stations,  furnishing  indica- 
tions, &c - - 216 

To  Fort  Myer,  Virginia,  concerning  duties  and  discipline  at  Signal  Service 

school  of  instruction __ 226 

Relative  to  furnishing  meteorological  instruments,  charts,  books,  forms,  &c^  472 

Relative  to  building,  sale,  repair,  &c. ,  of  telegraph  lines 133 

To  signal  officers  relative  to  their  duties 409 

Orders,  circulars,  instructions,  &c ^.. 42,600 

To  manufacturers  and  others  in  reference  to  instruments,  equipments,  &c —  9, 073 

To  enlisted  men  in  reference  to  property  and  money  accounts 12,  091 

In  reference  to  quarterly  returns  of  officers,  &c 3, 174 

Authorizing  purchases  and  expenditures 2,573 

Miscellaneous- __ __.  8,993 

Total 108,582 
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BECEIVED. 

From  heads  of  Departments  and  Bnreatis fi,  938 

Applications  for  establishment  of  new  stations ^ ^ 35 

From  telegraph  companies  in  reference  to  the  transmission  of  weather  reports 

and  the  construction  of  telegraph  lines,  &c  — - 183 

From  boards  of  trade,  chambers  of  commerce,  &c 289 

From  foreign  correspondents - 7,099 

Surgeons'  certificates 1-. -  670 

Examination  papers 133 

From  enlisted  men  in  reference  to  their  duties 10,616 

Returns,  accounts,  descriptive  lists,  &c 1,301 

From  United  States  naval  stations  and  vessels  — 1, 932 

From  voluntary  observers  throughout  the  United  States 3, 991 

From  United  States  militaiy  po^  (surgeons'  reports) ^  574 

Relating  to  duties  and  discipline  at  Signal  Service  school  of  instruction  at 

FortMyer,  Viiginia 251 

Relating  to  instruction  in  military  signaling 77 

Applications  for  enlistment 674 

Instruction  reports 2,167 

Reports  from  railroad  stations  in  reference  to  weather  reports 20, 507 

Meteorological  forms,  &c.,  from  stations 213, 182 

Reports  from  postmasters  in  reference  to  weather  bulletins 103, 952 

Acknowledgments  of  orders,  ^sirculars,  &c. 17,000 

From  manufacturers  and  others  in  reference  to  instruments,  equipments,  &c.  5, 253 

From  officers  concerning  property,  quarterly  returns,  &c. 6, 856 

From  enlisted  men  relating  to  property  and  money  accounts 24, 917 

Miscellaneous 10,730 

Total - -. - 438,127 

Total  sent 108,582 

Total  sent  and  received _ 546,709 

TELEGRAMS. 

Cipher  words  of  weather  reports  sent  and  i-eceived 1, 639, 000 

Tdegrams  other  than  weather  reports  sent  and  received 70, 226 


Appendix  64  b. 

StoHona  inspected  year  ending  June  30,  1885. 


Station. 

Inspected  by- 

Albany,  N.Y 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  8.  A 

do 

March  29, 90, 1885. 

Alnena.  Mich 

April  24,1885. 

Apache,  Fort,  Ariz 

Aminaboine,  Fort,  Mont 

Atlanta,  Ga 

AnguBta  Ga. 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  8.  A 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  8.  A 

Lieut.  J.  C.  Walshe.  Signal  Corps,  U.  S.  A 

do 

November  11, 12, 1884. 
November  11, 12, 1884. 
March  20, 21, 1885. 
March  22, 23, 1885. 

Baltimore,  Md 

Bennett,  Fort,  Dak 

Benton,  Fort  Mont.. 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

..  ..do  

March  9, 10, 1885. 
September  28, 1884. 
November  9, 1884. 

Bidwell,  Fort,  Cal 

Lieut.  Frank  Greene,  Signal  Corps,  U.  S.  A. ... 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

Lieut. F.R. Day, Signal  Corps, U.S.  A 

Lieut.  Frank  Greene,  Signal  Corps,  U.  S.  A... 
Lieut.  R. B.  Watkins,  Signal  Coros,  U.  8.  A.... 
Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A 

July  17, 1884. 

Bismarck,  Dak 

January  0-8, 1885. 

Block  Island,  B.  I 

March  12,18,1885. 

Bois^City,  Idaho 

July  14, 1884. 

Bowie,  Fort,  Ariz. 

October  24, 1884. 

Boston,  Mass 

March  15-19, 1885. 

BuffUo,  N.  Y 

April  8, 9, 1885. 
March  14, 15, 1885. 

Brownsville,  Tex 

Lieut.  W.  A.  Glassford,  Signal  Corps,  U.  8.  A.. 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  8.  A 

Lieut.  Frank  Greene,  Signal  Corps,  U.  8.  A. ... 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  8.  A 

do 

Bnford,  Fort,  Dak 

October  13, 1884. 

Burlinicton,  Iowa 

May  7, 8, 1885. 
July  29-31, 1884. 

Gape  Mendocino,  Cat 

Gane  Henry.  Va 

March  5, 6, 1885. 

Slrojii  7 ..:..;.. :..;..:;.::. 

May  8, 9, 1885. 

Cape  Lookout,  N.  C 

do 

May  27, 28, 1885. 
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Statiana  iiupected  year  tnding  June  30,  1885— Contiiiiied. 


Station. 


Inspected  by— 


Date  of  inapeotlpn. 


Cedar  Keys,  Fla 

Charlotte,  N.C 

Gbatt&nooga.  Tenn 

Cheyenne,  Wyo 

Chicagoail 

Charleston,  S.C 

Cincinnati,  Ohio 

Cleveland,  Ohio , 

Concho^Port,Tex 

Custer.  Fort,  Ariz 

Columbus,  Ohio 

Colorado  Springs,  Colo 

Crais«FoTt,N.Mex 

DaTls,  Fort,  Tex.,  and  Marfii. 

Davenport,  Iowa 

Deadwood,  Dak. 

Des  Moines,  Iowa 

Detroit.  Mich 

Denver,  Colo 

Dodge  City,  Kans 

Dubuque,  Iowa 

Duluth,Minn 

El  Paso,  Tex 

Erie,  Pa 

Escanaba,Mich 

Elliott,  Fort,  Tex 

Olendive,  Mont 

Gkrant,  Fort,  Ariz 

Qreencastle,  Ind 

Qalveston,  Tex 

Grand  Haven,  Mich 

Helena,  Mont 

Huron,  Dak 

Hatteras,N.C 

Indianapolis,  Ind 

Indianola,  Tex 

Jack8onville,Fla.. 

Key  West,  Fla 

Keokuk.  Iowa 

KnoxvilIe,Tenn 

Kitty  Hawk,  N.  C- 

Los  Anffeles,Cal 

Louisville,  Ky 

Leavenworth,  Kans... ,. 

Lamar,  Mo 

La  Crosse,  Wis 

LitUe  Bock,  Ark 

Lynchburg,  Va » 

Maricopa,  Ariz 

MoDowell  Fort,  Ariz 

Maginnis  Fort,  Mont 

Moorhead,  Minn 

Mount  Washington,  K.  H 

Montgomery,  Ala. 

Mobile,  Ala • 

Mackinaw  City.  Mieh. 

Marquette,  Mien 

Milwaukee,  Wis 

Memphis,  Tenn 

Macon,  Fort.N.  C 

"  iw  York  City 

*^>lk,Va 

Hi^ven,  Conn 

Tew  London,  Conn 

Narragailsett  Pier,  R.  I 

New  River  Inlet,  N.  C 

North  Platte,  Nebr 

New  Orleans,  Ia 

New  Orleans,  La.  (exposi- 
tion building). 

Nashville.  Tenn 

Oswego,  N.Y 

Omaha.  Nebr 

Poplar  River,  Mont 

Phoenix,  Ariz 

Prescott,  Ariz 

Point  Judith,  R.  I 

Pittsburg,  P  a 

Portland,  Me „ 

Pensacola,  Fla 

Port  Huron,  Mich 

Pike's  Peak,  Colo 


Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  S.  A..... 

do 

do 

Lieut.  J.  P. Flnley, Signal  Corps, U.S.  A 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A 

Lieut.  J.  C.  Walshe,  Signal  Corps.  U.  S.  A 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A 

Lieut.  W.  A.  Glassford.  Signal  Corps,  U.  S.  A... 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

do.. 

I^icut.  R.  B.  Watkins,  Signal  Corps,  U.  S.  A 

Lieut  W.  A.  Olassford,  Signal  Corps,  U.  S.  A... 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

Lieut.  J.  P.  Finley,  Signal  Corps.  U.  S.  A 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  8.  A 

Lieut.  J. P.  Finley, Signal  Corps,  U.S.  A 

Lieut.  W.  A. Glassford, Signal  Corps, U. S.  A... 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  8.  A 


Lieut.  W.  A.  GlassTord,  Signal  Corps,  U.  S.  A... 
Lieut.  F.  R  Day,  Signal  Corps,  U.  S.  A 


..do . 


Lieut.  W.  A.  Glassford,  Signal  Corps,  U.  S.  A ... 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  S.  A ..... 

Lieut.  J.  P.  Finley, Signal  Corps,  U.  S.  A.- 

Lieut.  W.  A.  Glassford,  Signal  Corps,  U.  S.  A... 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 


..do... 


Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  S.  A 

Lieut.  J.  P.  Finley,  Signal  Corps.  U.  S.  A 

Lieut.  W.  A*.  GlLSsford,  Signal  C!orps,  U.  S.  A... 

Lieut.  J.  C.  Walshe,  Signal  Corps,  IJ.  S.  A 

do 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  S.  A.. 

do 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  S.  A.. ..  . 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

do 

Lieut  W.  A.  Glassford,  Signal  Corps,  U.  8.A. . 

Lieut F. R. Day, Signal  Corps, U.S. A 

Lieut  W.  A.  Glassford,  Signal  Corns,  U.  S.  A... 

Lieut  J.  C.  Walshe,  Signal  Corps,  U.  S.  A 

Lieut  R.  B.  Watkins,  Signal  Corps,  U.  S.  A.... 

do 

Lieut  W.  D.  Wright  Signal  Corps,  U.  S.  A 

Lieut  W.  D.  WHght,  Signal  Corps,  U.  S.  A... 
Lieut  F.  R.  Day.Slgnalporps.U.  a  A. 


Lieut  J.  C.  Walshe,  81gna^C^rp8,U.  S.  A 

do t. 

Lieut  F.  R.  Day,Sijrnal  Corps,  U.  S.  A..^ 

do 

do .t.... 

Lieut  J.  C.  Walshe,  Signal  Corps,  U.  S.  A 

do 

Lieut  F.  R.  Day.Signal  Corps,  U.  S.  A 

Lieut  J.  C.  WalsheTsignal  Corps,  U.  S.  A 

Lieut  F.  R.  Day,  Signal  Corps,  U.  S.  A 

do - 

do 

Lieut.  J.  C.  Walshe, Signal  Corps, U.  S.  A...... 

Lieut  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut  J.  C.  Walshe, Signal  Corps, U.  a  A...... 

do .- 


..do.. 


Lieut  F.  R.  Day,  Signal  Corps,  U.  S.  A 

Lieut  J.  P.  Finley,  Signal  Corps,  U.  8.  A 

Lieut  W.  D.Wright  Signal  Corps.  U.  S.  A... 
Lieut  R  B.  Watkins, Signal  Corps, U.  S.  A... 

do „ ♦ 

Lieut  P.  R  Day,  Signal  Corps,  U.  S.  A 

Lieut  .r.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut  F.  R.  Day. Signal  Corps, U.S. A 

Lieut  J.  C.  Walshe.  Signal  Corps,  U.  S.  A.... 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A— 

Lieut  J.  P.  Finley,  Signal  Corps,  U,S.  A 


April  1-8, 1886. 
March  17,18,1885. 
May  12, 13, 1885. 
April  20-28, 1885. 
May  11-18, 1885. 
March  24-20, 1885. 
March  18, 10, 1885. 
April  U-18, 1885. 
February  13-15, 1885. 
October  80, 81, 1884. 
March  15-17, 1885. 
April  1(^17,1885. 
November  2, 1884. 
February  23-27, 1885. 
May  2-4, 1885. 
October  5, 1684. 
April  80  to  May  2, 1885. 
April  16, 17, 1885. 
April  17-20, 1885. 
April  27, 28, 1885. 
May  &-7, 1885. 
May  7, 8, 1885. 
February  6-10, 1885. 
April  10,1885. 
Bfey  1,2, 1885. 
April  22, 23, 1885. 
October  10, 16M. 
October  25,26, 1884. 
March  24, 25, 1885. 
March  26-28, 1885. 
May  14, 1885. 
Noveinber  8-10, 1884. 
December  16, 17, 1884. 
May  23-25, 1885. 
March  22-24, 1885. 
March  22-24, 1885. 
March  20-31, 1885. 
April  0-11,1885. 
May  8-10, 1885. 
May  14, 16, 1885. 
May  20. 21, 1885. 
October  1,2, 1884. 
March  1»-21, 1885. 
March  80,  April  1-8, 1865. 
May  1,2,1885. 
May  5, 1885. 
May  7-0. 1885. 
May  16, 17, 1885. 
September  28, 1884. 
September  26, 1884. 
October  24-86, 1884. 
December  2, 8, 1884. 
Maich  22,28,1885. 
April  10-21, 1885.  . 

April  22-24, 1886.*         -^ 
April  28,1886. 
April  Sa  May  1,1885. 
May  8, 4;  1885. 
May  &-7, 1886. 
May  28, 20, 1885. 
March  8-5,1885. 
March  8, 4, 1885. 
March  7-0. 1885. 
March  0,10,1886. 
March  11, 1885. 
March  12-14, 1885. 
April  23-25, 1885. 
April  25-28, 1885. 
April  20, 80, 1885. 

Mav  10,11,1885. 
Mai«h  31,  April  1,1885. 
April  25-30, 1886. 
October  15,1884. 
September  26, 1884. 
November  21, 22, 1884. 
March  11, 1885. 
March  12,18,1886. 
March  26,27,1885. 
April  10, 17, 1886. 
April  20,  21, 1886. 
April  10-17, 1886. 
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Stations  inspected  year  ending  June  30,  1885 — Contmned. 


Station. 


Inspected  by- 


Date  of  inspection. 


Portsmouth,  N.  C 

Palestine.  Tex 

Red  Bluff,  Cal 

Rio  Grande  City,  Tex .... 

Kochfster,  X.  Y 

Reno,  Fort,  Ind.  T 

Salt  I^ike  City,  Utah 

Sacracjento,  Cal 

Sully,  Fort,  Dak 

San  Diego,  Cul 

San  Carlos,  Ariz 

San  Marcial  N.  Mex 

Stnnton.  Fort,  N.  Mex  ... 

•Shaw,  Fort,  Mout 

Saint  Vineont,Minn 

.Sisscton,  Fort,  Dak 

J^anta  Fe,  N.  Mex 


Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  S.  A. 

Lieut.  W.  A.  Glossford,  Signal  Gorps,  U.  S.  A.. 

Lieut.  Frank  Greene,  Signal  Corps, U.S. A... 

Lieut.  W.  A.  Glassford.  Signal  Corps,  U.  8.  A.. 

Lieut.  F.  R.  Day,  Signal  Corps,  U.S.  A 

Lieut.  W.  A.  Glasfiford,  Signal  Corps,  U.  S.  A.. 

Lieut.  Frank  Greene,  Signal  Corps, U.S.  A... 

do , 

Lieut. W.  D.  Wright,  Signal  Corps,  U.S.A... 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  8.  A.. 

; do , 

do 

I do A 

I  Lieut.  W.  D.  Wright,  Signal  Corps.U.S.  A ... 

do 

! do 

I  Lieut.  W.  A.  Glassford,  Signal  Corps,  U.  S.  A... 


Stockton,  Fort,  Tex 

.'^millivine,  N.  C 

^oan  Antonio,  T«.x 

.S.«ott'.s  Hill.  N.  (' 

S.iintLoniH,  Mo 

Savannah.  ^.Ja 

.♦■•hrevt  port.  La 

.Siiuf(»rU.  Fla 

Sill.  Fort,  1ml.  T 

Sandn>ky,  Ohio 

Supply,  Fort.  Ind.  T 

Snint  I'aul,Miim 

Smith, Fori,  Ark 

^5pringliekl,  111 

I'erry'.T  Landing,  Mont.. 

Thoiiiu.s.  Fort,  Ariz 

Totleri,  Fort.  Dak 

Toledo,  Ohio 

Vcrtlc,  Fort,  Ariz 

Vickshurg,Mi9S. 

Wicbcnburg,  Ariz 

Willcox,Ariz 

Wfltrou8,N.  Mex 

Wilmington,  N.  C 

West  Las  Animas,  Colo.. 

Yates,  Fort,  Dak 

Yuma,  Fort,  Ariz. 

Yankton/Dak 


..do.. 


Lieut.  J.  C.  WaUhc,  Signal  Corps,  U.  S.  A.. 

Lieut.  W.  A.  (;iafii«ford.  Signal  Corps,  U.  S.  A .. 

Lieut. .).  C.  Walfihe,  Signal  Corps,  U. S.  A.. 

I  Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  J.  C.W'Qlshe,  Signal  Corps,  U.S.  A 

I  Lieut.  W.  A.  Gla<^ford,  Signal  Corps,  U.  S.  A... 

I  Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  S.  A 

,  Lieut.  W.  A.G lassford ,  Signal  Corps,U.  S.  A... 

Lieut.  F.  R,  Day,  Signal  Corps,  U.  S.  A 

Lieut.  W.  A.  Glassford,  Signal  Corps,U.  S.  A... 
[  Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A 

Lieut.  W.  A.  Glassford,  Signal  Corps,U.  S.  A... 

Lieut.  .T.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  S.  A.. ... 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  8.  A 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  8.  A 

,  Lieut.  R.  B.  Watkins, Signal  Corps,  U.S.  A.. ... 

Lieut.  J.  G.  Walshe,  Signal  Corps,  U.  8.  A^ 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  8.  A.. ... 

do 

Lieut  W.  A.  Glassford,  Signal  Corps,  U.  8.  A... 

Lieut.  J.  C.  Walshe.  Signal  Corps,  U.  S.  A- 

Lieut.  .1.  P.  Finley,  Signal  Corps,  U.  S.  A. 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  8.  A 

Lieut.  R.  B.  Watkins,  Signal  Corps, U. S.  A 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  8.  A 


May  25,  26, 1885. 
Marah  80,  81, 1885. 
August  5-7, 1884. 
Mareh  11. 12, 1885. 
April  2.  3, 1885. 
AprU  13, 14, 1885. 
July  &-11, 1884. 
July  21,  22, 1884. 
September  26, 1684. 
October  3. 1884. 
October  29, 1884. 
Koyember  2, 1884. 
November  5,  6, 1885. 
November  7, 1884. 
December  4,  5, 1884. 
December  14. 1884. 
January  80,  31,  Febru- 
ary 1,  2, 1885, 
February  19-21, 1885. 
March  9, 10. 1885. 
March  3-0, 1885. 
March  11, 12, 1885. 
March  26-29. 1885.   . 
March  27-29, 1885. 
April  2,  3, 1885. 
April  5,  6, 1885. 
April  7-^,  1885. 
April  18, 14, 1885. 
AprU  20, 1885. 
May  6, 1885. 
May5,6,18S5. 
May  12-14, 1885. 
October  21, 1884. 
October  27, 28, 1884. 
December  8, 1884. 
April  14, 15, 1885. 
September  22, 1884. 
May  2-A,  1885. 
September  25, 1884. 
October  23, 1884. 
January  27, 1885. 
March  7-9, 1885. 
April  7-10, 1885. 
September  15, 1884. 
September  29-^,  1884. 
December  19, 1884. 


Appendix  64  c. 
>    * 

List  of  places  for  which  stations  Jtave  been  requested  but  not  established  to  June  30,  1885. 


Alabama: 

Auburn  (Agricultural  and  Me- 
ohanical  College). 


CofTeeville 

Eutaw 

Florence 

Friendville 

Marion 

Trinity 

Arkansas : 

Fayctleville  (Arkansas  Indus- 
trial University). 

Fulton 

Hot  Springs. 

Indsonia  University 


May  14,1872 

Dec.  23,1880 
Jan.  4,1881 
Deo.  20, 1882 
July  20, 1872 
Apr.  20,1880 
Nov.  6,1875 
Oct.  16,1881 
Mar.   4,1882 

Feb.  17,1874 

Sept.  28, 1881 
Dec.  23, 1875 
Dec.  21,1879 
Aug.  2,1881  , 
Dec.  10, 1877  I 
Aug.  18, 1877  I 
July    6, 1878  i 


California: 

Bakerstield « 

Cheyenne  Wells , 

Oakland  (University  of  Oali- 
fomia). 

Table  Mountain 

Tulose 

Wilmington ,» 

Colorado: 

Fountain , 

Leadville 

Mount  Massive 

Summit 

The  Parks  of  Colorado 

Connecticut: 

i-lartford 

Mohatvk  Mountain 

Race  Rock  Light-house 


May  14, 1874 
July  27, 1877 
Mar.  12, 1881 

Apr.  15,1884 
Apr.  5,1885 
Oct.  4,1888 
June29,1884 
Jan.    4.1881 

Dec  4,1871 
June  17, 1880 
Feb.  9,1881^ 
Feb.  23,1882 
Jan.  7,1880 
May24,18n 

Jan.  21,1875 
Oct.  14,1882 
Nov.  20,1880 
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List  of  places  far  which  stations  have  been  requested,  Ac. — Continued. 


Place. 


Date. 


Cbnnecticut— Continued. 

The  National  Park 

Yale  Ck>llege 

Dakota: 

Aberdeen , 

Chamberlain 


Lisbon 

Pierre 

Handall,Fort 

Richardton 

Thompson,  Fort 

Young  Man*8  Butte 

Delaware : 

Newark  (Delaware  College).. 

Ocean  View 

Wilmington 

Florida : 

Apalachicola 

Fort  Jupiter  Light.....'. 


Lawtey 

Palatka  

Tallahassee 

Three  or  four  additional  sta- 
tions in  the  interior  of  the 
State. 

Titusville 

Georgia : 

Doboy  Island « 

New  Switzerland 

Kome 


Idaho : 

Franklin 

Silver  City 

Illinois: 

Abingdon  (Abingdou  College) ., 

Bloomington 

Carbondalc  (Southern  Illinois 
Normal  University). 

Carthage 

Decatur 

Galena 

Grand  Tower , 

Grayville , 

Jacksonville 

Mctnmora , 

Pana 

Princeton 

Peoria 

Quincy 

Sandwyc:h 

Indiana : 

Crawfordsville  (Wabash  Col- 
lege). 

EvansvlUe 

Fort  Wayne 

Lafayette  (Purdue  University)... 

Leavenworth 

New  Albany 

Noblcville 

Richmond 

Rockville 

Vincennes 

Iowa: 

Afton 

Algona 

Ames  (State  Agricultural  Col- 
lege). 

Cedar  Rapids 

Council  Blufis 


Nov.  7,1880 
Jan.  90.1885 

Feb.  18, 1882 
June  22, 1882 
July  17, 1882 
Nov.  15, 1882 
Nov.  16, 1882 
Jan.  5,1883 
Nov.  9,1871 
Dec.  6,1883 
June  18, 1874  H 
Dec.   6,1883 

Jan.  11.1872 
Apr.  16, 1881 
June  24, 1872 

Sept.  10, 1883 
Dec.  27, 1881 
Dec.  31,1881 
June  14, 1882 
Feb.  4,1882 
Oct.  27,1882 
Feb.  17,1873 
Jan.  12,1875 
May   6,1875 


No  date. 

Jan,  25,1879 
Feb.  8,1882 
Apr.  24. 1874 
Jan.  21,1876 
Dec.  4,1875 
Mar.  31, 1876 
Mar.  16, 1877 
July  19, 1878 

July  23, 1875 
Feb.    9,1876 

Apr.  1,1875 
Aug.  90, 1874 
Oct.  1,1878 

Oct.  2,1878 
Sept.  2,1872 
Aug.  90, 1874 
Sept.  14, 1871 
Mar.  21, 1872 
June  7,1878 
Mar.  15, 1875 
Aug.  8,1871 
Jan.  17,1875 
Aug.  11, 1871 
Dec.  22,1884 
Jan.  4,1872 
July  25, 1879 
Dec,  3.1879 
Jan.  7,1885 
Jan.  22,1873 

June  6,1874 

Deo.  2,1884 
Apr.  12,1872 
Apr.  14, 1879 
Oct.  13,1882 
Apr.  12,1872 
July  27, 1883 
Aug.a0.18»l 
Dec.  8,1883 
June  16, 1873 

Feb.  17,1875 
Feb.  14,1878 
Jan.  23, 1878 

Feb.  11,1881 
Mar.  0,1885 


Iowa — Continued. 

Fort  Dodge 

Iowa  City  (State  University).. 


Mason  City.. 

Monticello... 

Sheldon 

Sioux  City..., 
Spirit  Lake... 
Kansas: 

Ellsworth .... 


Emporia  (State  Normal  School). 

Gaylord 

Grainfleld 

Holton 

Lawrence  (University  of  Kan- 
sas). 

On  plains  of  Western  Kansa<i 
and  regions  to  southward  and 
westward. 

Salina 


Sherlock 

Towanda 

Wichita 

Kentucky : 

Anchorage 

CarroUton 

Central  University,  Richmond... 
Lexington 


Richmond 

Louisiana : 

Balize 

Baton  Rouge  (State  Universi- 
tv  and  Agricultural  and  Me- 
chanical College). 

Lake  Charles 


Southwest  Pass  (Pass  4rOutre). 
Maine : 

Augusta   (United  States  arse- 
nal). 

Belfast. 

Calais 

Crumples  Island 


Cutler 

Green  Mountain 

Orono  (State  Agricultural  Col- 
lege). 


Penobscot  Bay  (entrance).. 

White  Head 

Maryland : 

State  Agricultural  College.. 


Annapolis 

Massachusetts : 

Amherst     (State     Agricultural 
College). 

Nantucket 

Pittsfield 

South  Framingham 

State  arsenal... 


Nov.  4,1875 
Deo.  14,1871 
Jan.  6,1878 
Jan.  8,1875 
Oct.  6, 1871 
Dec.  11,1882 
Apr.  15, 1877 
July  18, 1881 
July  18, 1881 
June  6,1885 

July  14,1874 
July  21,1874 
Mar.  6,1878 
Feb.  2,1881 
Dec.  27, 1879 
Mar.  3,1882 
Sept.  25, 1884 
Jan.  16,1873 
May  6,1878 
Jan.  7,1881 
Dec.  21, 1872 


July  17, 1873 
Apr.  2,1877 
July  9,1884 
Feb.  12,1872 
July  12, 1882 

Mar.  81, 1877 
Mar.  6,1881 
Sept.  11, 1885 
Apr.  22,1882 
May  13, 1886 
Apr.  22, 1884 

Oct.  81,1871 
Feb.  25,1881 


June  12, 1875 
Oct.  15,1877 
Mar.  20, 1871 

Feb.  16,1883 

Aug.  6,1872 
June  16, 1874 
Dec.  4,1881 
Dec.  10,1881 
Feb.  8,1884 
Apr.  3)1882 
Sep.  21,1882 
Oct.  19.1871 

Feb.  17,1873 
Jan.  19, 1882 
Feb.  28,1881 

Apr.  18,1872 
June  21, 1872 
July  28, 1881 

Mar.  30,1878 

Mar.  6,1881 
Dec  20,1879 
Apr.  18,  I88L 
July  23, 1881 
Aug.  22, 1881 
Dec.  18,1871 


Vineyard  Haven 

Michigan : 

Ann  Arbor  (University  of  Mich-  \  Nov.  26, 1871 
igan).  I 

Eagle  River 

Glen  Haven 


Hillsdale 

Huron  City.. 


Jan.  21,1882 
June  11. 1881 
Dec.  4,1881 
Mar.  4,1882 
Aug.  6,1871 
Jan.  27, 1871 
Feb.  19,1871 
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List  of  places  far  which  stations  have  been  requested,  dc, — Continaed. 


Mlohigiw— Continued. 

Lansing    (State    Asricaltural 
Ck>Uege). 


Leiand 

Manitou  Island , 

Niles 

Paw-Paw 

Port  Hope , 

Three  Rivera ^ , 

White  HaU 

Minnesota: 

Breckinridge 

Detroit , 

Minneapolis     (Unlvenity     of 
Minnesota). 

Minneiska 

NewUlm 

Northfield  (Carleton  College) 

Reed*s  Landing 

Mississippi: 

Chatawa  (College  of  the  Re- 
demptionist  Fathen). 

luka , 

Macon , 

Starkville 

Winona 

Agricultural   and   Meotianical 
College. 
Missouri: 

Brunswick 

Carthage , 

Dromoro 

Glasgow 

Killingham 

Louisiana. , 

Mason  City 

Pierce  City 


Rolla      (Missouri     School     of 

Mines). 
Saint   Joseph    (Univeraity  of 

Missouri). 

Saint  Louis   (College    of    the 
Christian  Brothera). 


gprin^jjd.. 


West  Plains 

Montana : 

Bedford 

Butte 

Etchetah 

Livingston 

Missoula 

Wolf  Point 

Nebraska: 

Beatrice 

Columbus - 

Fairbury « 

Linooln ■ 

Nebraska  City 

Nevada : 

CareonCity I 

New  Jersey :  i 

Camden  (The  River  Ironworks)' 

Neshanio   Mountains   (Somer- 
set County). 

Somerset  County  (latitude,  4SP 
af/;  longitude  740  42'). 
New  Hampshire : 

Dover  Point 

Gorhnm 

Isles  of  Shoals 

Manchester 

Milton 

Mount  Kearsarge 

Mount  Massilank 


Jan.  12,1876 

Dec.  18.1883 
Dec.  22. 1884 
Feb.  25,1882 
Oct.  24,1881 
July  27, 1881 
Apr.  8,1876 
July  22, 1871 
May  80, 1873 
Mar.  29, 1879 
Oct.     6.1879 

Feb.  17,1881 
Feb.  2,1878 
Feb.  21, 1872 

Mar.  16, 1885 
July  10, 1872 
Dec.  15,1881 
May  28,1879 
Nov.  19, 18S0 
June  25. 1877 

July  13,1874 

Mar.  25, 1872 
Jan.  9,1881 
June  25, 1884 
July  20,1882 
June  19, 1885 


June  4,1885 
Aug.  15, 1873 
Jan.  27, 1883 
Mar.  8,1880 
Mar,  21, 1884 
Aug.  81, 1871 
Jan.  4,1882 
Mar.  80, 1874 
Apr.  9,1873 
Nov.  10, 1880 
Feb.  17, 1885 
May  5,  1880 

July  17, 1876 
Jan.  22, 1882 
Mar.  15, 1883 
Mar.  12, 1884 

Feb.  9,1884 
Aug.— ,1884 

Apr.  10,1881 
Oct,  11,1879 
Oct.  21,1881 
Mar.  15, 1883 
June  26, 1882 
June  16, 1882 

Mar.  3,1874 
Sept.  5,1871 
May  12,1876 
Mar.  4,1884 
Aug.  14,1874 

Mar.  6,1876^ 

July  29, 1874 
Apr.  12,1873 

Dec.  22, 1873 


Jan.  13,1872 
Mar.  30, 1874 
Sept.  10, 1870 
.Tan.  21,1873 
Jan.  8,1883 
Oct.  28,1874 
Aug.  16,1871 


New  Mexico : 

Cimarron 

New  York : 

Alfred  Centre  (Alf^d  Uni- 
veraity). 

Catskill  Mountains .' 

Deposit 

Ithaca  (Cornell  Univeraity) 


Long  Beach  (Long  Island) 

Ogdensburg 

Overlook  Mountains ~ 

Plattsburg 

Port  Jervis 

Saratoga  Springs 

Sodus  Point 

Starkey 

Staten  Island 

Suspension  Bridge  (Seminary 

of  our  Lady  of  Angels). 
Syracuse 

The  Vista  (Catskill  Mount. 
ains). 

Ticonderoga 

Watertown 

Whitestone  (Long  Island) 

North  Carolina : 

Alleghany  Mountains 

Asheville 

Beaufort 


Black  Dome  (Black  Mountains), 


Body  Island 

Chadbourne 

Danvillc(Mock8ville  and  South- 
western Railroad). 

Great  Natehalee  (Bald  Mount- 
ains). 

Hibritten  Mountains 

Highlands 


T,«noir 

Mount  Mitihell.... 

Mount  Stooley 

Ocracoke 

Roane  Mountain.. 

Smead's  Ferry 

Statesville 


Swan8l>orougli 

Winston 

Ohio: 

Dayton  (National   Soldi 
Home). 


Gallii>olis 

Hillstx>rough.... 

Ironton 

Kelly*s  Island.. 


Oxford.. 


Springfield 

University  of  Ohio,  Columbus. 

Xenia 

Yellow  Springs 


Dec.   3,1880 

Jan.  12,1877 

June  21, 1883 
Apr.  1,1872 
Aug.  3,1872 
Nov.  18, 1872 
Nov.  22, 1872 
Jan.  25, 1873 
Jan.  3,1875 
Mar.  17, 1875 
Apr,  17,1875 
May  7,1878 
Aug.  8.1878 
Oct.  16,1880 
May  25, 1872 
Mar.  7,1879 
May  28, 1872 
Nov.  8,1881 
Aug.  23, 1884 
Feb.  14,1883 
Aug.  8,  1878 
June  9,  1871 
June  20, 1871 
May  14, 1880 

May  9,1874 
May  11, 1874 
Feb.    6.1878 

Feb.  21,1882 
June  21, 1871 
June  21, 1878 
Mar.  9,1876 
Dec.  29,1881 

July  96, 1878 
May  13, 1885 
Feb.  15,1881 
Feb.  15, 1881 
July  24, 1882 
Feb.  12,1872 
Dec.  10,1880 
Jan.  28,1881 
Apr.  17,1871 
July  4,1883 
July  29, 1881 

Apr.   1,1872 

.Tan.  28.1881 
Dec.  13.1881 
Deo.  29,1881 
Deo.  80,1881 
Feb.  12,1884 
July  23, 1875 
Aug.  29,1878 
Oct.  19,1882 
June  29, 1877 
July  19, 1878 
Mar.  14, 1885 
Nov.  17, 1877 
Jan.  29,1879 
Sept.  4,1879 
Mar.  17, 1880 

Feb.  11,1873 

Feb.  1,1875 
Feb.  10,1886 
Sept.  3,1881 
Mar.  25, 1875 
May  25, 1876 
Dec.  17  1879 
Aug.  19, 1880 
Feb.  22,1882 
A  UK-  5,1882 
Feb.  7,1881 
.Tune  23,1  WW 
June  30. 1871 
I  Feb.    4,1885 
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List  of  pletcesfor  which  atationa  have  been  requested^  4&c. — Continued. 


Place. 


Oregon: 

iiakcr  City 

CorvalliB 

Point  Adams 

Tillamook  Bock, 


Pennsylvania : 

Altoona 

Berks  (summit  of  Blue  Ridge 
Mouutiiins). 

Carlisle 

Catasauqua , 

Chambersburg 

Cresson. 

Rastoti 

Franklinville 

Gallatin 

Oreensborough 


Harrisburg.. 


Heilmandale 

Hummelstown 

Kutztown  (Keystone  State  Nor- 
mal School). 

Locust  Mountain 

Media 

Mount  Pisgah  (Bradford 
County). 

Mount  Pleasant  (Mount  Pleas- 
ant Academy). 

Tionesta 

Wllkeebarre 

South  Carolina: 

Aiken...- 


€hN>rgetown 

Lanrens 

Tennessee: 

Bristol 

Olarksville 

Moffat 

Sewanee   (University    pf    the 
South). 


Tennessee  Bidge 

Texas: 

Abilene.- 

Belton 

Caddo  Peak 

Comfort - 

Corpus  Christ! 

Fort  Worth 

Galveston  (north  and  west  of) 

Lampasaas 

San  Antonio 

Utah: 

Beaver  City 

Ogden 

Vermont: 

Aflcatney  Mountain- 


Date. 


Feb.  9,1876 
Jan.  17,1884 
Aug.  26, 1880 
Aug.  26, 1880 
Dec.  27, 1880 
Jan.  3,1881 
June  20, 1881 
Jan.  31,1882 
Mar.   8,1882 

Feb.  17, 1872 
Sept.  9,1881 

May  4,1876 
Sept.  II,  1871 
Juno  12, 1871 
Jan.  10, 1885 

Aug.  15,  isn 

Dec.  1,1882 
Feb.  17.1872 
Dec.  28, 1S72 
Jan.  10,1873 
Aug.  15, 1871 
Feb.  26, 18S1 
Oct.  29,1881 
Apr.  1,1872 
June  10, 1879 
Sept.  13, 1872 

Nov.  20, 1884 
Oct.  1,1883 
Mar.  2,1875 

Aug.  11, 1871 


Feb. 
Apr. 


9,1884 
8,1881 


July  16, 1872 
Sept  2,1872 
Mar.  81, 1875 
Aug.  22, 1884 
No  date. 

Aug.  10, 1871 
Dec.  21,1881 
June  29. 1876 
June  10, 1872 
June  26, 1877 
Apr.  22,1881 
Dec.  17,1881 
Oct.  17,1884 
June  13, 1883 

Feb.  26,1884 
May  28,1879 
Nov.  28, 1883 
Sept.  2,1880 
Sept.  6,1880 
Nov.15,1880 
Mar.  24, 1885 
May  25,1881 
Mar.  6,1873 
Feb.  14,1883 
July    1,1884 

July  8,1872 
Apr.  26,1879 

May  24, 1881 


Place. 


Vermont— Continued. 

Bennington  (Mount  Anthony)... 

Burlington - 

Northncid  (Norwich  Univer- 
sity). 

Mount  Killington 

Mouut  Mansfield 

Randolph  (State  Normal 
School). 

Stowe 

Virginia: 

Bald  Knob  (Gi^s  County) 


Blacksburg , 

Charlottesville    (IJjiivei-sity  of 
Virginia). 

Christianburg , 

Danville 


Elliott's  Knob 

Manassas 

Mountains  (additional  stiitionn 
on). 

Mount  Lake m. 

Richmond 

Staunton 


Date. 


Winchester 

Washington  Territory: 
Cape  Disappointment... 


Cape  Hancock... 
PortTownsend  . 


Seattle 

Semiahmoo..... 
Walla  Walla. 
West  Virginia : 
Corado. 


May  wood 

Wisconsin : 

Bailey's  Harbor- 


Cftrlton .. 


Fond  du  Lac 

Hingham 

Janesville 

Mineral  Point 

Oshkosh 

Palmyra 

Prairie  du  Chien 

Ripon  (Ripon  College)  - 


Wyoming : 

Fred  Steele,  Fort 

Miscellaneous : 

Atlantic  Ocean 

Chippewayan,  Fort  (Canada)-.., 

Havana,  Cuba. 

Prince  Albert  (North  Saskatch- 
ewan River,  Manitoba). 

State  Agricultural  College 


Jan.  27,1875 
July  1,1884 
Mar.  15,1872 

Dec.  17,1884 
Deo.  25,1884 
Mar.  14,1881 

Dec.  22,1876 

July  21,1  K74 
Dec.  22,1876 
Dec.  22,1883 
Mar.  2,1878 

Aug.  15, 1871 
Dec.  18,1875 
July  15, 1879 
May  23, 1882 
May  23,1879 
Dec.  27. 1871 
May  17, 1871 

July  21, 1874 
Apr.  8,  1871 
Aug.  16, 1871 
Oct.  9,  1882 
Aug.  15, 1871 

Sept.  80, 1878 
Deo.  9,  1881 
Feb.  12, 1882 
Mar.  8,  1878 
Dec.  16,  1878 
Dea  17, 1878 
Mar.  5,  1880 
Oct.  26,  1878 

No  date. 
Feb.  9,  1876 

June  10, 1876 
Nov.  21, 1876 
Oct.  15,  1888 

Feb.  16, 1883 
Apr.  16,1882 
Jan.  8,  1888 
Mar.  25,1885 
Jan.  10,  1874 
Jan.  26,  1874 
Deo.  15, 1874 
Apr.  19, 1875 
^ug.  7,  1881 
l>eo.  1,  1878 
Jan.  22, 1875 
May  19, 1874 
Feb.  27, 1884 
July  21, 1877 
Feb.  5,  1878 
Feb.  29, 1878 

Feb.  24, 1881 

Aug.  12, 1882 
Sept.  11,1882 
Sept.  14, 1882 
Aug.  81, 1882 

Feb.  29, 1872 
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Appendix  64  d. 

Meteorological  data  were  fmnished  208  different  persons  daring  the  year  ending  Jnne 
30,  1885,  at  their  request,  for  the  following  pnrpoees,  tiz: 

To  be  used  in  State  or  United  States  courts  as  evidence. 

To  be  used  in  compiling  works  or  publications  on  meteorology,  hygiene,  agricoltore, 
manufactures,  commerce,  &c. 

To  assist  in  manufactures,  the  prosecution  of  the  arts,  and  advancement  of  the 
sciences. 

To  settle  questions  as  to  the  relations  of  meteorology  and  agriculture. 

In  deciding  the  cause  and  locating  the  responsibility  in  railroad  and  marine  disasters. 

In  fixing  the  responsibility  of  damage  to  freight  in  transit  by  common  carriers. 

In  acquainting  immigrants  with  the  climatology  of  districts  open  to  settlement. 

In  informing  invalids  of  the  desirability  of  the  meteorology  of  sections  affecting  their 
diseases. 

Miscellaneous  purposes. 


Appendix  64  e. 


List  of  hoards  of  trade,  chambers  of  eommeree,  and  other  organisations  which  had  on  June 
30,  1885,  meteorological  committees  to  confer  mth  the  Chief  Signal  Officer  of  the  Army. 


Place. 


Name  of  orguiization. 


Committee. 


Albany,  N.Y.. 

Alpena,  Mich.. 

Astoria,  Oreg.. 
Atlanta,  Ga 


Aug:u8ta,6a 

Baltimore,  Md . 


Block  Island,  R.  U.. 

Boston,  Blass 

Buffalo,  N.Y 


Charleston,  S.  C. 
Do 


Charlotte,  N.C 

Chattanooga,  Tenn.. 


Chicago,  111 

Cincinnati.  Ohio. . 

Cleveland,  Ohio... 

Columbus,  Ohio... 

Concordia,  Kans.. 

Denver,  Colo 


Des  Moines,  Iowa... 


Detroit,  Mich 

Dubuque,  Iowa.. 


Dulutb,Minn.. 


Board  of  Trade 

Board  of  Underwriters.. 


Chamber  of  Commerce 

Board  of  Trade  and  Acad- 
emy of  Science. 

Cotton  Exchange 

Board  of  Trade 


Society  of  Arts. 

Merchants*  Exchange 

Chamber  of  Commerce.. 
Merchants*  Exchange 

Chamber  of  Commerce.. 


Iron,  Coal,  and  Manufact- 
urers' Association. 


Board  of  Trade 

Board  of  Trade  and  Tran»* 

portation  Committee. 
Board  of  Trade 


Board  of  Trade.. 


Chamber  of  Commerce.. 


Board  of  Trade.. 


Board  of  Trade.. 
Board  of  Trade.. 


Erie,  Pa 

Orand  Haven, Mich.. 


Huron,  Dak , 

Indiannpoli.s,  Ind .. 
Indtanola,  Tex 


Board  of  Trade. 
Board  of  Trade.. 


Board  of  Trade.. 
Board  of  Trade.. 
Board  of  Trade.. 


CharlesB.  Tillinghast,  J.  Townsend  Lan- 
sing, Walter  McEwan. 

Henry  S.  Seage,  John  N.  Kelley,  J.  D. 
Holmes,  B.  F.  Luce,  Charles  H.  Luce. 

Dr.  A.  O.Kinney. 

B.  W.  Frobel,  J.  T.  Henderson,  R.  J.  Red- 
ding. 

G.  W.  Crane,  J.  M.  Anderson,  J.  J.  Dicks. 
George  J.  Appold,  D.  L.  Bartlett,  Germon 

H.  Hunt,  Frank   H.  Jenkins,  D.  T. 

Buzby. 
B.B.  Mitchell,  Ray  S.  LlUlefleld,  Charles 

E.  Perry. 
Prof.  William  H.  Niles,  Jacob  A.  Dresser, 

George  L,  Roberts. 
Nathan  C.  Simons,  Frank  W.  Fiske, 

Charles  H.  Arthur. 

C.  Gravely,  F.  W.  Dawson,  A.  D.  Cohen. 
George  W.  Bell,  T.  Follett  Ware,  John 

Dougherty. 
T.F.Drayton,  S.A.Cohen,  W.W.Flem- 
ming. 

D.  W.  Chase,  J.  F.  Bennett,  A.  M.  Johnson, 
S.  R.  Read,  C.  £.  James.  T.  A.  Snow,  G. 
G.  Moore. 

W.  S.  Seavers,  W.  D.  Gregory. 

T.E.  Live£ev,GeorgeC.Clement8,Charle8 

H.  Law,  Alexander  Hill,  A.  M.  Dolph. 
R.  T.  Lyon,  Capt.  W.  B.  Guyles,  R.  K. 

Winslow. 
George  W.  Twiss,  George  Cole,  J.  B.  K. 

Conelly. 
B.  H.  McEckron,  Theo.  Laing,  Prof.  T.  A. 

Sawhill. 
Charles   F.Wilson,  Ed.  L.  Scholtz,  J.  B. 

Reverdv,  Samuel  A.  Fisk,  M.  D. ;  L.  E. 

Lemon,  M.  D. ;  J.  H.  Kimball. 
J.  P.  Bushnell,  secretary ;  S.A.Robertson, 

W.A.Warfleld. 
T.P.Hall,J.W.Flynn. 
Dr.  A.  Horr,  T.  W.  Ruete,  S.  M.  Langwoi> 

thy. 
Waller  Van  Brunt,  Owen    Fargueson, 

BenJ.  R.  Clarkson. 
H.S.Jones,Jos.Johnston  .Charles  Jarecki. 
Hon.  Dwight  Cutler,  T.  W.  Kirby,  Will- 
iam Wallace. 
.John  Cain,  Augustine  Dovis,  Hon.  Geo. 

W.  Sterling. 
Gc'onsre  W.  Sloan,  A.  J.  Hal  ford,  James  R. 

Carnehnn. 
H.  J.  Huck,  Emile  Reiffert. 
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List  of  boards  of  irade^  chambers  of  commerce,  and  other  organizations,  c^c. — Contiimed. 


Plaoe. 


Jiiokaonville,  Fla.. 
Ija  Crowe,  V^iB 


Leavenworth,  Kana . 
Los  Apgelea,  Cal 


Louisville,  Ky . 


Do 

Lynchburg:,  Va .. 
Memphis,  Tenn.. 


Do.!. 

Hilwaukee,  Wis.. 
Mobile,  Ala 

Do 

Nashville,  Tenn... 


New  Haven,  Conn 

New  London,  Conn.... 


New  Orleans,  La.. 


Do... 
Do.. 


New  York  City  ... 

Norfolk,  Va. 

Omaha,  Nebr 

Oswego,  N.  Y 

Pensaoola,  Fla 

PhiladelphU,  Pa.. 
Pittsburg,  Pa 


Portland,  Me 

Portland,  Oreg . 


Rochester,  N.  Y.. 


San  Diego, Cal... . 
Sandusky,  Ohio.. 


San  Francisco,  Cal.. 

Savannah,  Ga 

Shreveport,  La 

Saint  Louis,  Mo 


Do.. 


Name  of  oiganization. 


JaoksonviUe     Board     of 

Trade. 
Board  of  Trade , 


Board  of  Trade , 

Los    Angeles    Board    of 

Trade. 
Board  of  Trade 


Polytechnic  Society... 


Chamber  of  Commerce ., 
Cotton  Exchange 


Merchants*  Exchange , 

Milwaukee    Chamber    of 

Commerce. 

Mobile  Cotton  Exchange... 

Mobile  Chamber  of  Com- 
merce. 
Merchants'  Exchange 


Chamber  of  Commerce . 


Cotton  Exchange 

Produce  Exchange  . . 
Sugar  Exchange 


Cotton  Exchange 

Norfolk  and   Portsmouth 

Cotton  Exchange. 
Board  of  Trade 


Board  of  Trade 

Board  of  Trade  and  Ex- 
change. 

Philadelphia  Maritime 
Excliange. 

Coal  Exchange , 


Board  of  Trade 

Chamber  of  Commerce  and 

Board  of  Trade. 
Merchants*  Exchange 


Society  of  Natural  History. 
Board  of  Trade  and  City 

Council, 
diamber  of  Commerce 


Savannah     Cotton    Ex- 
change. 
Cotton  Exchange 


Merchants*  Exchange... 


Cotton  Exchange.. 


Saint   Paul   Chamber    of 

Commerce. 
Toledo  Produce  Exchange.. 


Saint  Paul,  Minn 

Toledo,  Oliio 

Vicksburg,  Miss 

Wilmington,  N.  C |  Chamber  of  Commerce 

Yankton,  Dak 


Committee. 


Dr.  A.  8.  Baldwin,  Reed,  Clark,  Bower, 
Fuerlie. 

D.  A.  McDonald,  John  Bau,  J.  H.  Sier- 
man. 

Dr.  R.  J.Brown,  Judge  L.  Hawn,  L.  Mayo. 

Eugene  Germain,  Vinton  L.  Mitohell,  W. 
A.  Clinton. 

William  Cornwall.  Jr.,  J.  B.  Speed,  Gra- 
ham Wilder,  J.  A.  Tanner,  E.H.  Bowen, 
Nick  Finzer,  R.  M.  Kelly. 

E,  A.  Grant,  M.  D.,  LL.  D.;  Prof.  J.  A. 
Tanner,  M.  D.;  Prof.  H.  W.  Eaton, 
Ph.D. 

R.  H.  T.  Adams,  Joseph  Cohn,  William 
Hunt. 

D.  P.  Hadden,  John  D.  Milbum,  J.  J. 
Freeman,  H.  A.  Hamilton,  M.  Gavin, 
James  Yonge,  L.  A.  Scarbrough,  A.  A. 
Paton,  John  Overlon,  jr.,  B.J.  Semmes. 

A.  J.  Livermore,  J.  F.  Frank,  A.  D.  Lang- 
staff. 

John  L.  Hathaway,  John  B.  Merrill, 
David  Vance. 

W.  H.  Gardner,  Adolph  Proskaner,  D. 
E.  Huger 

Hon.  Peter  Hamilton,  W.  H.  Gardner,  E. 
O.  Zadek. 

J.  W.  Hopkins,  E.  D.  Hicks,  H.  W.  Grant- 
land. 

Henry  G.  Lewis,  Johnson  T.  Piatt. 

James  Fitch,  George  T.  Marshall,  H.  S. 
Bartlett,  E.  A.  Delaney,  B.  M.  Water- 
man, Leonard  Smith. 

Jas.  A.  Rcnshaw,  chairman ;  J.  L.  Mo- 
I>ean,  R.  8.  Day,  J.  P.  Dobbins. 

J.  T.  Brodnax,  H.  J.  Roman,  C.  H.  Allen. 

J.  Barkley,B.  M.  King;  W.  B.  Bloomfleld, 
P.  Lanaux,  W.  Henderson. 

Walter  T.  Miller,  Jas.  F.  Maury,  Wm.  P. 
Campbell. 

John  N.  Vaughan,  Adam  Tredwell. 

Thomas   Gibson,    Andrew    Rose  water, 

Peter  WIndheim,  F.  C.  Festner. 
J.  L.  MoWhorter,  A.  8.  Failing,  W.  R. 

Hosmer. 
Hon.  S.  C.  Cobb,  Hon  I.  M.  Tarble.  H. 

Baars. 
Charles  Gibbons,  jr.;  Edmund  D.  Smith, 

George  B.  Bartol. 
Richard  Barrows,  M.  E.  Lynn,  John  W. 

Risher. 
C.  H.  Farley,  M.  N.  Rich,  William  Senter. 
Rev.  Dr.  Geo.  H.  Atkinson.  E.  H.  Page, 

George  H.  Himes. 
John  Siddons,  H.  S.  Hebard,  George  Scho- 

field. 
Dr.  G.  W.  Barnes,  E.  J.  Buell^C.  J.  Fox. 
J.  O.  Moss,  C.  N.  Ryan,  R.  B.  Hubbard. 

William  L.  Merry.  Jacob  S.  Tabor,  W.  W. 
Dodge. 

C.  M.Holot,A.L.Hartridge.  J.  J.  Wilder. 

Col.  R.  H.  Lindsay,  Henry  Florsheim,  F. 
J.  Alcocke. 

D.  H.  Bartlett,  James  L.  Huse,  John  H. 
Carroll,  Frank  L.  Johnston,  Henry 
Laurey,  C.  S.  Rogers. 

I.  T.  Watson,  sr.;  0.  W.  Simmons,  H.  L. 
Rountree,  J.  H.  Cogswell,  C.  S.  Free- 
bom,  Thomas  S.  Mefr,  W.  £.  Love. 

R.  O.  Sweeney,  Rev.  David  Breed,  M.  N. 
Kellog. 

W.  T.  Walker,  W,  H.  Bellman.  John 
Cummings. 

Capt.  B.  C.  Carroll.  Thomas  Mount,  Dr. 
G.  W.  Howard,  J.  D.  Tleney. 

A.  H.  Van  Bokkelen,  Geo.  Harriss,  Will- 
iam L.  De  Rossct. 

J.  C.  MeVay.  chairman,  president  First 
H^ntional  Bunk ;  A.  W.  Barber,  H.  G. 
Clark. 
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APPENDIX   6s, 


BEPOBT  OF  THE  FACT  AND  INTEBNATIONAL  BULLETIN  DIVISION, 

Office  of  the  Chief  Signal  Officeb, 

Washirtgton,  D.  C,  July  1,  1885. 

In  this  division  are  prepared  the  Monthly  Weather  Review,  the  Sammarjand  Review 
of  International  Meteorology,  and  the  International  Bulletin., 

In  the  Review  are  discussed  the  general  weather  conditions  for  each  month  and  any 
abnormal  features.  The  tabulated  reports  and  charts  of  this  publication  are  of  the 
greatest  importance  to  all  interested  in  meteorology.  With  the  Review  for  August  was 
issued  a  new  chart  (No.  IV),  exhibiting  the  departures  from  the  normal  atmospheric  press- 
ure and  temperature;  this  chart  is  now  a  permanent  feature  of  the  Review,  and  its  i8sue> 
has  elicited  lavorable  comment  from  meteorologists. 

The  Summary  and  Review  of  International  Meteorology  has  been  continued,  and 
efforts  are  being  made  to  bring  up  to  date  the  series  of  international  charts  (No.  Ill — 
storm  tracks)  accompanying  £is  publication.  The  increased  amount  of  data  now  re- 
ceived (principally  marine  observations)  renders  possible  a  more  accurate  tracing  of  the 
storm  centers,  and  greatly  increases  the  value  of  the  charts. 

The  International  Bulletin  was  issued  during  the  year,  but  it  has  been  decided  to 
discontinue  its  publication  after  June  30, 1885;  the  issue  of  the  daily  international  chart 
(No.  I),  however,  will  be  continued,  the  map  being  on  a  much  lai^r  scale  than  hereto- 
fore. For  the  names  of  chiefs  of  meteorological  services  of  the  different  countries  who 
have  rendered  valuable  services  in  the  execution  of  this  work,  see  Appendices,  which 
also  give  a  list  of  steamship  lines  co-operating,  and  complete  information  as  to  all  sources 
^m  which  data  are  received. 

H.  H.  C.  DUNWOODY, 
Fir$i  LieiUenani  Fourth  ArtiUery  and  AssieiatU, 


Appendix  65  a. 

List  of  milUarif  posts  from  which  monthly  meteorological  reports  have  been  received  at  the  office 
of  the  Chief  Signal  Officer  during  the  year  ending  June  30, 1885, 


MiUCary  posts. 

State  or  Territory. 

Military  posts. 

State  or  Territory. 

AbrB.)iAni  Ijinooln 

Dakota. 
California. 

Do. 
Montana. 
Florida. 
California. 
Michigan. 
California. 
Dakota. 
Wyoming. 

New  York. 

Texas. 

New  York. 

Montana. 

Wyoming. 

California. 

New  York. 

Missouri. 

Montana. 

Oregon. 

Colorado. 

Do. 
New  York. 
Nevada. 
Arizona. 
Maryland. 

Mojave        .    

Arizona. 

Alcatraz  Island          

Monroe •>..  .............. 

Virginia. 

Ansel  Island 

Meade 

Dakota. 

AsBinaboine 

Mason 

Alabama. 

Barrancas 

California. 

Bcnicia  Barracks 

Niagara. 

Pembina 

New  York. 

Brady ; 

Dakota. 

Bidwell 

Plattsburg  Barracks 

Preble 

New  York. 

Buford M 

Maine. 

Bridger 

Presidio  of  San  Fran- 
cisco  

Brown 

California. 

Columbus 

Randall 

Dakota. 

Concho 

Heno 

Indian  Territory, 

T>Av{()>  T<^)An<^ 

Robinson 

Nebraska. 

EUis : 

Shaw 

Montana. 

Pr«d  Steele 

Sisseton 

Dakota. 

Oaston.... ■    . .. 

Snelling 

Minnesota. 

Hamilton 

jAfTArnon  Barraokfl 

Saint  Francis  Barracks- 
Sully 

Florida. 
Dakota. 

Keogh 

Spokane 

Washington. 

Tolten 

Dakota. 

Lyon „      .  . 

Townsend 

Washington. 

Lewis. '..*..!'.! 

Union 

New  Mexico. 

Madison 

West  Point 

New  York. 

McDermit... 

Wingate 

New  Mexico. 

McDowell 

Yates 

Dakota. 

McHenry 
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Appendix   65  b. 

ThefoUowing  is  a  list  of  post-offices  of  voluntary  observers  who  have  transmitted  monthly  rr- 
ports  to  the  office  of  Vie  Chief  Slffnal  Officer  during  the  year  ending  June  30,  1885. 

[Their  names  are  published  in  the  Monthly  Weather  Review  issued  from  this  office.] 


Antrim 

Ashwood 

Amherst  (3) 

Anna. 

Aocotink. 

Albany 

Austin 

Albany 

Archer 

Austin 

Andersonville.. 

Allison 

Aiken 

Auburn 

Atchison 

Ainsworth 

Athena , 

Ann  Arbor.. 

Albion 

Altoona 

Ashville 

Aahland 


Beloit 

Blooming  Qrove.. 

Bunker  HiU 

Blue  Hill 

Bethel 

Brevard 

Blakeley.. 

Belvidere 

Burlington 

Bandon.. 

Blaoksburg. 

Blue  Lake 

Birmingham 

Boyne 

Bird's  Nest 

Bruing:ton. 

Birmingham 

BratUeborough 

Buchanan 

Braddock 

Bristol 

Belmont 

Benaja 


Cumberland 

Charlotte 

Cambridge 

Cornish 

Catawissa 

College  Hill 

Clay  Centre 

Cresco 

Cooperstown 

Carson  City 

Curryville 

Cleveland 

Cincinnati^ 

Cedar  Rapids  (2).. 

CoUinsvillc 

Chambersburg 

Chapel  Hill 

Caldwell 

Cleburne 

Contoocook 

Conception 

Crete 

Chester 

College  City 

Curric 

Clinton 

GlarksviUe 


New  Hampahire. 

Tennessee. 

Massachusetta. 

Illiniois. 

Virginia. 

Oregon. . 

Tennessee. 

New  York. 

Florida. 

Texas. 

Georgia. 

Kan«)afl. 

South  Carolina. 

New  York. 

Kansas. 

Washington. 

Geon?ia. 

INIichigan. 

Idaho. 

Pennsylvania. 

North  Carolina. 

New  Hampshire. 

Wisconsin. 

Pennsylvania. 

Illinois. 

Masi^acbusetts. 

Connecticut. 

Nortli  Carolina. 

Washington. 

New  .Icrtey. 

Vermont. 

Oregon. 

Virginia. 

California. 

Alabama. 

Michts:an. 

Virf^niu. 

Do. 
Michigan. 
Vermont, 
Michigan. 
Colorado. 
New  Hampshire. 

Do. 
North  Carolina. 

Maryland. 
Vermont. 
MaM^nehusett^. 
Mnirie. 

PennHylvanin. 
Ohio. 
Kansas. 
Iowa. 

New  York. 
Nevada. 
Missouri. 
Oliiu. 
Do. 
Iowa. 
lllinoiH. 
Poniit^ylvAnia. 
North  Cnroliim. 
New  Jer&ey. 
Texiui. 

New  Hampshire. 
Mi&soiiri. 
NebraMka. 
Minnesota. 
Cnlifornin. 
Minnesota. 
Indiana. 
Texas. 


Carthage 

Comfort 

Charleston 

Colorado  Springs 

Clyde  


DeSoto 

Dyberry  

Des  Moines 

Dudley 

Dorset 

Drifton 

Dilliti);cr8ville...., 
Dale  Enterprise . 

Deerfield 

Dover 


Embarras 

Eola 

Emporia 

Emmittsburg... 

Edgin';:1.on 

Elk  Foils 

Easton  (2) 

EUensburg 

East  Portland  . 

Elk  Park 

Fremont 

Fort  Scott  

Factory ville    .. 

Franklin 

Fort  Wayne.... 

Forsvth 

Fall  River 

Frankfort , 

Fallsington 

Fallaton 

Fort  Madison... 
Fort  Collins .... 

Franklhi 

Fall  Brook 

Favettcville  .... 

Flat  Rock 

Fairbury 


State  or  Territory. 


CJermantown 

Genoa  

Gardiner 

Guttenberg 

Grampian  Ilillfl  . 
Grand  Cot eau  .... 

(inrrclftvillo 

Greensl)or<m*;h ... 
Green  Spring}*.... 

Guilford  

Galli!ia<>J^  MinK... 
Grand  Jiim-tioii  . 


Missouri. 

Texas. 

Illinois. 

Colorado. 

Ohio. 

Nebraska. 

Pi'unsy Ivan  ill. 

Iowa. 

Maa«achu8ett9. 

Vermont. 

Pennsylvaiiia. 

Do., 
Virjjinia. 
Massachusetts. 
New  Jersey. 

Wisconsin. 

Oregon. 

Kansas. 

Mar.vland. 

Illinois. 

Kansas. 

Pennsylvania. 

Washington. 

Oregon. 

North  Carolina. 

Nebraska. 

Kansas. 

New  York. 

Pennsylvania. 

Indiana. 

Georgia. 

Massachusetts. 

Kentucky. 

Ponn«5ylvania. 

Marylan<l. 

Iowa. 

Colorado. 

Wi-coni^iii. 

Cnliforuiu. 

Arknnsnsi. 

North  Carolina. 

Nebraska. 

Pennsylvania. 

Nebraska. 

Maine. 

Iowa . 

Pennsylvur.iii. 

Louisiana. 

Ohio. 

Alabama. 

Do. 
Indinna. 
New  Mexico. 
Colorado. 


Heath  MassachnsettH. 

ll  HiiNdulc '  Michigan. 

I  Helvetia '  West  Vir.^inia. 

I  Humboldt;:^) Town. 

.  Ha verford  College Pci.nsylvuMia. 

Highlands North  ('ttr</iina. 

ITniTMiliiey '  ?row  York. 

niili:K\iIl  • Pennsylvania. 

Ihulor.       Miehl.ji^.in. 

lly<.^v»  ;;.■ ('..lifomiii. 

'  Ilasliij  ;  IMmncftota. 

Iliru") Ohio. 

1  ?•.;•'•  lord Conneoticut. 

II':l'»>n  Kiin^a-«. 

Horvrrd Ncbnvska. 

II  Uarri^ville >  Michigan. 
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The  following  isaligt  of  poat-offices  ofvolutdary  observers  who  have  tranamiUed  monthly  re- 
ports to  the  office  of  the  Chief  Signal  Officer,  cfec—Cou  tinned. 


Post-offioe. 


State  or  Territory. 


Po8tK>iBoe. 


State  or  Territory. 


Hantsville 

Honey  Grove^.. 


Indfanola^ 

Ithaca  (2) 

Independence.. 
Independence ., 

Ionia  

independence . 


Jackaonborougb. . 

Johnsontown. 

Jelfersonville. 

Jefferson 


Kalamaxoo 

Klamath  Ag:ency.. 

Kiantone , 

Kellys 


Lansing  (2) 

Logan 

Lawrence 

Lunenburg 

Lenoir 

I^aeonia. 

LogansportC.... 

Lafayette 

Leetsdale.. 

Limona 

Lanf*aster 

I^cavenworth.. 

Liberty  Hill 

Luling 

Le  Roy 

I^exington 

liincolnton 

I^cicester ... 

I^a  Orange 

Lake  Village... 
Los  Angeles.... 


McDonogh . 
MarshalL.. 


Minneapolis 

Manitowoc 

Mayport 

Marengo , 

Mendon 

Mount  Ida 

Manhattan  (2) 

Muscatine 

Moorestown 

Mount  Vernon.. .. 

Morriston 

Mattoon 

Marion 

Monticello 

Mountainville 

Mendon 

Marquette 

Madison 

Milan 

Mottville 

Manchester , 

Manistique 

MilledgevUle 

Maud 

Maynard 

Manatee 

Mausy 

Madison 

Moorestown 

Mahanoy  Plane . 
Medora 


Northfleld 

NeillsvUle 

Newport 

Xorthport 

North  Lewisburg.. 


Texas. 
Do. 

Iowa. 
New  York. 
Iowa. 


Michigan. 
Missouri. 

Ohio. 

Virginia. 
Indiana. 
Ohio. 

Michigan. 
Oregon. 
New  York. 
North  Carolina. 

Michigan. 

Iowa. 

Kansas. 

Vermont. 

North  Carolina. 

Indiana. 

Do. 

Do. 
Pennsylvania. 
Florida. 
Wisconsin. 
Kansas. 
Louisiana. 

Do. 
New  York. 
Michigan. 
North  Carolina. 
Massachusetts. 
Indiana. 

New  Hampshire. 
California. 

Maryland. 

Michigan. 

Minnesota. 

Wisconsin. 

Florida. 

Illinois. 

Massachusetts. 

Arkansas. 

Kansas. 

Iowa. 

New  Jersey. 

Iowa. 

Dakota. 

Illinois. 

Virginia. 

Iowa. 

New  York. 

Michigan. 

Nebraska. 

Wisconsin. 

Tennessee. 

Michigan. 

Iowa. 

Michigan. 

Georgia. 


Iowa. 

Florida. 

Indiana. 

Nebraska. 

Michigan. 

Pennsylvania. 

Dakota. 

Minnesota. 

Wisconsin. 

Vermont. 

Michigan. 

Ohio. 


New  Ulm 

North  Volney 

New  Bedford^ 

Nephi 

Newport 

New  Athens 

Nayatt  Point 

North  Colebrook 
Norfolk 

Orono 

Oakland 

Oskaloosa 

Ogretta „ 

Ottumwa 

Oswego 

Oroville 

Peoria 

Port  Jcrvis 

Penn  Yan 

Phillipsburg 

Pierce  City 

Paterson 

ProTem 

Poway 

Princeton 

Portsmoutti. 

Princeton 

Peru 

Pueblo 

Puerto  de  Luna... 

Providence.. 

Prairie  du  Chien. 

Palo  Alto 

Princeton  (2) 

Point  Pleasant.... 

Pacolet 

Post  Mills 

Quakertown 

Quitman 

Rowe 

Rockford 

Ripon 

Readington 

Red  Willow 

Richardton 

Richmond 

Rising  Sun 

Raleigh 

Round  Grove 

Readville 

Reed  City 

Somerset 

South  Orange 

Sandusky 

Snowville 

Southington 

Savannah 

Salina. 

Swan  wick 

Strafford 

Stateburg 

Salinas  City 

Somerville 

State  College 

Sacramento 

Stockham 

Swartz  Creek 

Sussex 

Spiceland.. 

Sunman 

Springfield. 

Sycamore 

Sandwich 

Statesville 

Syracuse 

^em 


Texas. 
New  York. 
Massaohnsetts. 
Utah. 
Florida. 
Ohio. 

Rhode  Island 
Connecticut 
Do. 

Maine. 

California. 

Iowa. 

North  Carolina. 

Iowa. 

Kansas. 

California. 

Illinois. 
New  York. 

Do. 
New  Jersey. 
Missouri. 
New  Jersey. 
Missouri. 
California. 

Do. 
Ohio. 

Massachusetts. 
Nebraska. 
Colorado. 
New  Mexico. 
Rhode  Island. 
Wisconsin. 
Mississippi. 
New  Jersey. 
Louisiana. 
South  Carolina. 
Vermont. 

Pennsylvania. 
Georgia. 

Massachusetts. 

Illinois. 

Wisconsin. 

New  Jersey. 

Nebraska. 

Dakota. 

Kentucky. 

Indiana. 

North  Carolina. 

Iowa. 

Massachusetts. 

Michigan. 

Massachusetts. 

New  Jersey. 

Ohio. 

Virginia. 

Connectiout. 

Ohio. 

Kansas. 

Illinois. 

Vermont. 

South  CbroHna. 

California. 

New  Jersey. 

Pennsylvania. 

California. 

Nebraska. 

Michigan. 

Wisconsin. 

Indiana. 

Do. 
Arkansas. 
Illinois. 

Do. 
North  Carolina. 
New  York. 
New  Jersey. 
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J%e  foUmring  is  a  list  of  pos^ffices  of  voluntary  observers  who  have  transmiUed  mmlkijf 
reports  to  the  office  of  the  Chief  Siffnal  Officer ^  dtc — Continued. 


Poet-offioa. 

State  or  Territory. 

PMt-offlce. 

State  or  Territory. 

Sherlock 

Kansas. 

Missouri. 

California. 

Kansas. 

Virginia. 

Pennsylvania. 

Vermont, 

Illinois. 

Nebraska. 

Michigan. 

Do. 
Kansas. 
Florida. 
Massachusetts. 
Indiana. 
Pennsylvania. 

Do. 
Arizona. 
Nebraska. 
Washington. 
Ohio. 
California. 

Virginia. 

Indiana.                          > 

New  York.                      ' 

WnifiLfniftOwn.... 

MamaRhonettfi. 

SW.S11- -•••-• 

Wabash 

Indiana. 

Westborough. 

sterling. ~ 

RnTnmit.  r.^t-r t-t»t— - 

Wvtheville  (21 

Virginia. 

District  of  C61nmbia. 

Washington  (5) 

South  Bethlehem 

White  Plains. 

New  York. 

St-owe. • ..«• 

WellsbuTg 

West  Virginia. 

South  Eyanston 

WesterviUe. 

Ohio. 

Seward ; 

Wellington 

irftr|<MUf. 

Woodstock 

Vermont. 

Traverse  City 

Wellsborough 

Thomville 

Worcester 

Massachusetts. 

Topeka. 

Wauseon...... 

Ohio. 

Taflahfim>H>e 

Weir*s  Bridge 

Woodstock 

New  Hampoliire. 

Do. 

Teri«  Haute 

Wolfborouffh 

Do. 

Troy 

Tamaona        .  • 

Wilkesbarre 

Pennsylvania. 

Webster 

Dakota. 

Tucson. 

West  Bend 

Iowa. 

Tecomseh              ..... 

Wausau 

Wisconsin. 

Wyandotte , 

Kansas. 

Tiffin - 

1  Westmoreland 

'  Warrenton 

Do. 
Missouri. 

1  Wilton  Centre 

Illinois. 

Variety  Mills 

'  West  Union 

Iowa. 

Vevay !i 

Waterville 

Maine. 

Vermillion 

WBAhinorton 

Pennsylvania. 

Voluntown 

Connecticut.                        Wvsox 

Do.' 

Dakota. 
New  Jersey. 

Maryland.                       1 

Pennsylvania. 

North  Carolina.              ' 

t 

Wentworth.. 

Dakota. 

Vineland 

Yates  Centre 

Yulan 

Woodstock 

Kansas. 
Nebraska. 

West  Chester 

Yellow  Springs.. 

Ohio. 

Weldon 

FOREIGN  COUNTRIES. 


Postoffloe. 

Country. 

1              Post-office. 

Countxy. 

Coal  Harbor 

British  Columbia. 
British  West  Indies. 
Canada. 

1  Maratlan „... , .., 

Mexico. 

QrandTurk.... 

Paramaribo 

Dutch  Onlana. 

Mount  Forest        

1  York  Factory 

Canada. 

1 

Appendix  65  c. 

IM  of  State  weaiher  services  from  which  meteorological  reports  have  been  received  at  the  office 
of  the  Chief  Signal  Officer  during  the  year  ending  June  30,  1885. 

Alabama  State  weather  service,  under  direction  of  Prof.  P.  H.  Mell,  jr.,  Anbnm,  Ala. 

Georgia  State  weather  service,  under  direction  of  J.  T.  Hendeison,  commissioner  of 
agricultore,  Atlanta,  Ga. 

Illinois  State  weather  service,  under  direction  of  C.  F.  Mills,  secretary  of  the  State 
board  of  agriculture,  Springfield,  111. 

Indiana  State  weather  service,  under  direction  of  Prof.  H.  A.  Huston,  Lafayette,  Ind. 

Indiana  volunteer  weather  service,  under  direction  of  Prof.  W.  H.  Hagan,  Gieencastle, 
Ind. 

Iowa  State  weather  service,  under  direction  of  Prof.  Gustavus  Hinrichs,  Iowa  City, 
Iowa. 

Louisiana  State  weather  service,  under  direction  of  Mr.  Bobert  S.  Day,  New  Orleans, 
La. 

Michigan  State  weather  service,  under  direction  of  Dr.  H.  B.  Baker,  Lansing,  Mich. 

Minnesota  State  weather  service,  under  direction  of  Prof.  W.  W.  Payne,  Northfield. 
Minn. 

Mississippi  State  weather  service,  under  direction  of  Prof.  R.  B.  Fulton,  Oxford,  Miss. 

Missouri  State  weather  service,  under  direction  of  Prof.  F.  E.  Nipher,  Saint  Louis,  Mo. 

Nebraska  State  weather  service,  under  direction  of  Prof.  G.  D.  Sweeey,  Crbte,  Nebr. 
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New  England  Meteorological  Society,  under  direction  of  Prof.  W.  Upton,  Providence, 
R.  I. 

New  Jersey  State  weather  service,  under  direction  of  Mr.  W.  E.  Cass,  Newark,  N.  J. 

Ohio  State  weather  service,  under  direction  of  Prof.  T.  C.  Mendeuball,  Columbus, 
Ohio. 

Tennessee  State  weather  service,  tlnderd  irection  of  A.  J.  McWhirter,  commissioner 
of  agriculture,  Nashville,  Tenn. 


Appendix  65  d. 

List  of  foreign  meteroloffie<U  bureaus,  veaada,  and  stations  from  which  international  8iniuUan&' 
ous  observatUms  have  been  received, 

Algeria  and  Tunis,  by  M.  Thivenet,  director  of  the  Meteorological  College  of  Sdenoe 
of  Algeria. 

Aui^)ralia,  by  R.  L.  J.  Ellery,  director  of  the  observatory  at  Melbourne,  New  South 
Wales. 

Austria-Hungary,  by  Prof.  Dr.  Julius  Hann,  director  of  the  Imperial  and  Royal  Cen- 
tral Meteorological  Institute  at  Vienna. 

Belgium,  by  J.  C.  Houzeau,  director  of  the  Royal  Observatory  at  Brussels. 

Brazil,  by  Pro£  E.  Cruls,  director  of  the  Imperial  Observatory  at  Rio  de  Janeiro. 

Great  Britain,  by  the  Meteorological  Council,  London,  Robert  H.  Scott,  F.  R.  S.,  sec- 
retary.   • 

Canada,  by  Charles  Carpmael,  A.  M.,  F.  R.  A.  S.,  director  of  the  Magnetic  Observa- 
tory at  Toronto,  and  superintendent  of  the  Meteorological  OfiGlce  of  the  Dominion  of  Can- 
ada. 

Cape  Colony,  by  the  Meteorological  Commission  of  Cape  Colony  at  Cape  Town. 

Chili,  by  authority  of  the  secretary  of  public  instruction,  through  Francisco  Vidal 
Gormaz,  president  of  the  Central  Meteorological  Office  at  Santiago. 

China,  by  W.  Dorberck,  Government  astronomer,  director  of  the  observatory  at  Hong 
Kong,  and  by  Marc  Dechevrens,  S.  J.,  director  of  the  Meteorological  Obeervatoiy  at 
Zi-Ka-Wei. 

Denmark,  by  Adam  Paulsen,  director  of  the  Royal  Danish  Meteorological  Institute  at 
Copenhagen. 

Egypt,  by  Albert  Ismalun,  director  of  the  Laboratoire  Kh^ivial  du  Caire. 

France,  by  Prof.  E.  Mascart.  director  of  the  Central  Meteorological  Bureau  of  France. 

Germany,  by  Prof.  Dr.  G.  Neumayer,  director  of  the  German  Marine  Observatory  at 
Hamburg. 

Greece,  by  D.  K.  Kokkides,  director  of  the  Royal  Observatoiy  at  Athens. 

India,  by  H.  F.  Blanford,  meteorological  reporter  to  the  Government  of  India. 

Italy,  by  his  excellency  the  minister  of  agriculture,  industry,  and  commerce,  through 
I^f  P.  Tacchini,  director  of  the  Central  Meteorological  Office  at  Rome. 

Japan,  by  the  geographical  bureau,  department  of  the  interior,  through  I.  Aral,  di- 
rector of  the  Imperisd  Meteorological  Observatory  at  Tokei. 

Mauritius,  by  C.  Meldrum,  secretary  of  the  Meteorological  Society  of  Mauritius. 

Mexico,  by  authority  of  the  secretary  of  public  works,  through  Senor  Mariano  B4r- 
cena,  director  of  the  Central  Meteorological  Observatory  at  Mexico. 

Netherlands,  by  Prof.  Buys  Ballot,  director  of  the  Royal  Meteorological  Institute  at 
Utrecht. 

Norway,  by  Prof.  H.  Mohn,  director  ot  the  Royal  Norwegian  Meteorological  Institute 
at  Christiania. 

Portugal,  by  J.  C.  de  Brito  Capello,  director  of  the  Meteorological  Observatory  of  the 
Infante  Dom  Luiz  at  Lisbon. 

Russia,  by  Prof.  H.  Wild,  director  of  the  Imperial  Central  Physical  Observatory  of 
Russia  at  St.  Petersburg. 

Spain,  by  the  directory  of  the  Royal  Observatory  at  Madrid. 

Sweden,  by  Prof.  R.  Rubenson,  director  of  the  Royal  Swedish  Meteorological  Institute 
at  Stockholm,  and  by  Prof.  H.  H.  Hildebrandsson,  director  of  the  Meteorological  Observ- 
atory at  Upsala. 

Switzerland,  by  Prof.  E.  Gautier,  director  of  the  observatory  at  Geneva. 

Turkey,  by  A.  Coumbary,  effendi,  director  of  the  Central  Observatory  at  Constanti- 
nople, and  by  Robert  H.  West,  B.  A.,  director  of  the  Lee  Observatory  at  Beirut. 

United  States  of  Colombia,  by  Ensign  R.  K.  Wright,  United  States  Navy,  in  behalf 
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of  the  General  Interooeanic  Canal  Company,  and  the  respective  observers  of  all  snb- 
series. 

British  Naval,  by  the  Meteorological  Council  of  London,  through  Robert  H.  Scott,  F. 
R.  S.,  secretary. 

Portuguese  Naval,  by  J.  C.  de  Brito  Gapello,  director  of  the  Meteorological  Observatory 
of  the  Infante  Dom  Luiz  at  Lisbon. 

United  States  Navy,  by  the  honorable  the  Secretary  of  the  Navy,  through  Commodore 
John  G.  Walker,  U.  S.  N.,  Chief  of  the  Bureau  of  Navigation. 


Series. 


Algrerian 

Australian 

Austro-Hungarian . 

Belgian 

Brazilian 

British 

Canada  

Capo  Colony 

Chilian 

Chinese 

I>aniBh 

Egyptian 

French 

German 

Greek 

Indian , 

Italian 

Japanese 

Mauritius 


Series. 


Mexican 2 

Netherlands 6 

Norwegian 4 

Portuguese „  9 

Russian 40 

Spanish «  10 

Swedish 6 

Swiss ; 1 

Turkish 4 

United  States  of  Colombia 2 

United  States  sub-series |  6 

Total  number  of  foreign  stations  re-  | 

porting  daily i  833 

United  States  series I  139 


Stations 
reporting. 


Total  number  of  stations  reporting 
daily  to  June  30, 1885  (land) ., 


468 


SUfiOIABY. 
Number  of  vessels  reporting  in  the — 

British  navy 48 

Portuguese  navy 1 

United  States  Navy. ., 89 

Marine  reports  Aimished  by  the  New  York  Herald  weather  service;  vessels dft 

Stfiamships,  sailing  vessels,  Ac.,  reporting  direct  to  this  ot&oe 419 

T#tal  naval  and  marine  reports  to  .Tune  30, 1885 565 

7  otal  land  stations  reports  to  June  80, 1885 408 

Total  number  of  international  reports  to  June  80, 1885 1U83 
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APPE  NDIX    66. 

BEPOBT  OF  ASSISTANT  IN  CHABOE  OF  STUDY  DIVISION. 

Study  Division,  August  24,  1885. 
Sib:  I  have  the  honor  to  sabmit  the  accompanying  as  my  annual  report  of  work  done 
in  the  Study  Division.    The  appendices  A  to  H  will  be  shortly  submitted  in  duplicate. 
Verv  respectfully  submitted. 

•  CLEVELAND  ABBE, 

Jhrofesaor  and  Assistant. 
The  Chisf  Signal  Offiokb. 


Appendix  66  a. 

Annual  report  of  Study  Division,  June  30,  1885. 

PEBSONAIi. 

During  the  past  fiscal  year  the  changes  in  this  division  have  been  as  follows: 
Professor  Marvin  was  assifnied  to  duty  September  1,  1884,  and  was  transferred  to  the 
Physical  Laboratory  in  January,  1885;  Seigeant  Marbury  was  transferred  to  Marine 
Agency  December  11, 1884;  Corporal  Daniels  was  transferred  to  Marine  Agency  December 
3, 1884;  Private  Dilley  was  assigned  to  duty,  December  3,  1884. 

CONSULTING  SPECIALISTS. 

As  occasion  has  required,  special  questions  have  been  referred  to  eminent  scientistB  who 
have  kindly  acted  gratuitou^y  as  consulting  specialists. 

TABLES. 

The  tables  referred  to  this  division  for  preparation  and  revision  havebe^i  the  foHowing: 

(1)  Tables  and  instructions  for  the  application  of  the  gravity  correction,  prepared  for 
use  on  and  after  January  1. 

(2)  The  revision  of  tables  for  the  computation  of  dew-point  and  humidity :  these  are 
now  being  prepared  conjointly  with  Professors  Ferrel  and  Marvin.  An  independent  in- 
vestigation of  one  portion  of  this  subject  has  been  prosecuted  by  Professor  Hazen  in  con- 
uectiou  with  the  exposure  of  thermometers. 

(3)  The  annual  revision  of  the  table  of  monthly  constants  for  reduction  of  the  barom- 
eter to  sea  level  at  Signal  Service  stations  has  been  made  and  promulgated  as  Greneral 
Orders  No.  6,  1885.  A  corrected  copy'  of  this  table,  tc^ether  with  all  changes  made  up 
to  J  uue  30,  is  submitted  herewith.  Improved  methods  ibr  this  reduction  have  also  been 
prepared  and  recommended  by  me  for  adoption  in  place  of  the  monthly  constants  now  in 
use,  as  the  latter  often  give  very  objectionable  distortions  of  the  isobars.  Numerous 
smaller  tables  have  been  prepared  for  use  in  the  Pact  and  International  Bulletin  Division. 

INSTEUMENTAL  STANDABDS. 

The  general  question  of  the  consti^ction  and  preservation  of  the  instrumental  stand- 
ards of  this  office  was  by  Instructions  No.  6, 1885,  transferred  to  the  Physical  Laboratory 
Division.  I  have,  therefore,  referred  to  that  division  with  appropriate  recommendations, 
such  unfinished  work  and  new  questions  as  refer  to  this  subject. 
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8TANDABD    EXP0SUEE8    AND    EBEOBS    DUE    TO    EXPOSURE  AND    ESTABLISHMENT  OF 

INSTBUMENTS. 

(a)  Bmrometer. — No  changes  in  the  method  of  mounting  the  barometer  has  taken  place 
since  the  introduction  of  the  barometer  box.  In  order  to-3Scertain  the  possible  influence 
of  wind,  and  especially  the  correction  for  the  eflect  of  suction  up  a  chimney  upon  the 
pressure  within  a  room  in  dir&t  connection  therewith,  I  have  devised  the  form  of  mount- 
ing mentioned  in  my  previous  reports,  and  recommend  that  a  trial  of  it  be  made. 

The  errors  incurred  in  changing  the  locations  of  barometers  at  stations  have  been  in- 
vestigatedy  and  a  report  submitted  from  which  it  is  seen  that  sometimes  comparisons  are 
not  at  present  made  with  sufficient  accuracy  to  determine  instrumental  changes  less 
than  0.01  or  even  0.02  inch. 

(6)  Thermometers. — The  question  of  the  proper  exposure  of  thermometers  has  continued 
a  matter  of  careful  study  in  this  division.  Extensive  experiments  have  been  carried  on 
both  in  this  city  and  at  Fort  Myer  and  in  other  places.  A  report  on  the  work  accom- 
plished, embodying  the  results  of  all  the  experiments,  has  been  prepared  by  Professsor 
Hazen  and  published  as  Professional  Paper  No.  XVIII  (now  in  press).  As  a  practical 
application  of  the  results  of  these  investigations  an  improved  shelter  has  been  adopted, 
by  the  recommendation  of  a  special  board  of  officers,  especially  on  that  of  Proiessor 
Hazen,  and  has  already  been  supplied  to  many  Signal  Service  stations.  Continuous  at- 
tention is  also  devoted  to  the  locations  and  environments  of  thermometers  and  shelters 
and  many  improvements  have  been  made. 

The  special  board  just  alluded  to  has  decided  to  adopt  some  form  of  whirling  ther- 
mometer simultaneously  with  the  adoption  of  FerrePs  improved  psychrometric  tables. 

(c)  Anemometers. — These  have  always  been  efitibliahed  at  Signal  Service  stations  as 
high  as  practicable  above  the  roof  or  ground.  Observations  have  shown  that  the  ve- 
locity of  the  wind  increases  quite  rapidly  up  to  an  altitude  of  about'  100  feet,  and  after 
that  more  slowly.  No  uniform  altitude  for  location  of  anemometers  has  been  adopted 
nor  is  practicable,  but  a  method  of  reducing  all  records  to  a  standard  altitude  is  de- 
sirable. 

The  comparison  of  anemometers  on  station  with  the  standard  at  Washington  by  means 
of  snbstandards  that  are  carried  by  inspecting  officers  has  never  yet  been  attempted  by 
this  service,  but  evidently  should  not  longer  be  neglected.  A  first  series  of  this  kind 
£as  been  made  and  demonstrates  the  practicability  and  importance  of  such  work. 

From  measurements  made  as  to  dimensions  of  station  anemometers,  I  find  that  our 
recorded  velocities  are  in  excess  by  about  20  per  cent,  of  their  true  value  as  computed  by 
Dohrandt's  formula;  in  other  words  our  records  should  be  multiplied  by  the  factor  .85  to 
obtain  the  correct  velocities.  The  application  of  this  coiTection  will,  it  seems  to  me,  be 
an  important  improvement  in  our  work  and  a  proposition  to  the  next  International  Con- 
gress looking  to  the  general  adoption  of  a  similar  instrumental  correction  is  recommended 
by  me.  The  exact  determination  of  the  above  factor  for  each  anemometer  by  the  use  ot 
the  whirling  table  should  be  made  the  duty  of  the  Physical  Laboratory  as  soon  ad  it  is 
practicable  to  establish  the  apparatus. 

As  requests  are  frequently  made  for  data  as  to  the  force  of  the  gusts  in  our  heaviest 
hurricanes  and  tornadoes,  to  the  observation  of  which  the  Robinson  anemometer  is  not 
adapte'd,  I  have  for  several  years  desired  to  construct  and  experiment  with  several  special 
forms  of  anemometers,  hoping  thereby  to  obtain  the  data  desired  by  builders  and  engineers. 
Apparatus  for  this  purpose  has  been  designed  and  its  construction  is  recommended  by  me. 

(d)  Rnin-gauge. — The  effect  of  variations  in  the  exposure  of  rain-gauges  has  been 
studied  by  special  observations  at  Mount  Washington  and  by  duplicate  records  made  at 
about  sixty  other  stations.  On  account  of  the  large  variation  due  to  roof  exposure  in  the 
collection  of  rain  and  snow,  it  may  become  necessary  to  establish  standard  rain-gauges 
in  open  fields  outside  the  cities  occupied  by  Signal  Service  stations.  Our  rainfall  as  at 
present  recorded  varies  from  what  appears  to  be  the  true  amount  by  percentages,  ranging 
from  40  per  cent,  deficiency  to  a  slight  excess.  The  remedies  for  this  are  (1)  improved 
exposures,  or  (2)  the  correction  of  present  records.  As  to  the  first,  efforts  are  being  made 
wherever  possible  to  improve  the  exixwure;  as  to  the  second,  a  correction  to  annual  aver- 
ages may  perhaps  be  obtained,  but  not  one  for  monthly  or  individual  record. 

PBO<^OMETEB. 

In  answer  to  several  requests  for  apparatus  lor  measuring  dew,  I  have  sketched  out  a 
simple  form  which  has  met  with  the  approval  of  Professor  Mendenhall,  and  with  which 
he  has  promised  to  make  compamtive  observations  with  a  standard  before  issuing  to  sta- 
tions. 
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EV'APOBIMETEB. 

The  question  of  evaporation  from  water  and  snow,  and  especially  from  vegetation,  has 
continued  to  he  entirely  omitted  from  the  schedule  of  Signal  Service  ohservations.  This 
neglect  of  a  matter  in  many  respects  so  important  is  partly  explicable  by  the  difficult  and 
unsatisfactory  nature  of  the  methods  of  observing,  and  partly  by  our  indulging  the 
hope  that  on  account  of  its  bearing  on  agriculture  the  matter  would  be  more  fully  taken 
up  by  the  agricultural  colleges  and  State  weather  services.  To  a  certain  extent  the  dif- 
ference between  the  wet  bulb  and  dew  point  on  the  one  hand  and  the  wet  bulb  and  dry 
bulb  on  the  other  gives  us  the  means  of  determining  the  general  character  of  the  pre- 
vailing evaporation.  Many  important  meteorological  problems  can  however  be  answered 
only  by  knowing  definitely  the  amount  of  evaporation  from  each  portion  of  the  earth  *s 
surface.  I  therefore  consider  it  urgently  desirable  to  Inaugurate  observations  on  this 
subject  at  a  number  of  selected  stations. 

SKY  OOLOBS. 

The  accurate  observation  of  the  colors  of  the  sky  promises  to  give  important  informa- 
tion with  regard  to  the  vapor  and  dust  suspended  therein. .  These  observations  should 
cover  not  only  the  blue  tints  recorded  by  the  use  of  Arago's  cyanometer,  but  also  the 
red,  purple,  and  green  that  are  frequently  observed.  Probably  some  modification  of 
Maxwell's  color  box  will  be  found  the  most  convenient  apparatus,  and  several  capable 
men  should  be  set  to  work  on  this  problem.  It  will  be  remembered  that  the  red  skies 
of  1883  found  us  wholly  unprepared  for  this  kind  of  observation,  a  misfortune  that  should 
not  be  allowed  to  happen  again. 

SPECTROSCOPE  AND  POLABISCOPE. 

Each  of  these  instruments  offers  in  its  own  way  information  relative  to  the  moisture  in 
the  atmosphere  not  obtainable  from  other  sources.  Through  the  kind  co-operation  prof- 
fered by  Professor  Cook,  of  Dartmouth  College,  and  Professor  Pickering,  of  Harvard  Univer- 
sity, it  is  hoped  that  valuable  results  may  be  obtained  from  observations  with  the  mod- 
ified forms  of  these  instruments  that  have  been  devised. 

TIME. 

I  attended  as  a  del^ate  the  International  Prime  Meridian  and  Time  Conference,  held 
in  this  city  in  October,  1884.  The  standard  clock  is  in  the  hands  of  the  makers  for 
necessary  alterations.  The  fire-proof  room  for  the  preservation  of  a  constant  temperature 
around  the  clock  has  been  transferred  to  the  Stations  Division  for  the  storage  and  pres- 
ervation of  records.  On  January  1,  1885,  the  clocks  at  all  Signal  Service  stations  were 
set  to  the  time  of  the  seventy-fifth  meridian.  To  facilitate  this  change,  a  table  showing 
for  all  stations  the  difference  between  true  local  time  and  seventy-fifth  meridian  time 
was  prepared. 

ATMOSPHEBIC  ELECTBICITY. 

At  a  national  congress  of  electricians  held  in  September,  1884,  in  Philadelphia,  I  pre- 
sented by  your  instructions  a  statement  of  Signal  Service  work  in  atmospheric  electricity 
and  received  assurance  of  hearty  co-operation.  An  advisory  committee  was  appointed 
to  report  upon  an  international  system  of  observations  and  records.  The  observations 
of  ground  currents  at  Ooglaamie,  Alaska,  have  been  reduced  by  Professor  Trowbridge 
and  Seigeant  McRae  for  publication  in  Lieutenant  Ray's  report  of  his  work  at  that  sta- 
tion. Since  December,  1884,  the  subject  of  atmospheric  electricity  has  been  transferred 
to  the  hands  of  Professor  Mendenhall,  in  charge  of  the  physical  laboratory. 

SOLAB  EADIATION. 

A  standard  pair  of  coi^ugate  thermometers  was  ordered  during  the  previous  fiscal 
year,  and  although  not  yet  received,  it  was  decided  to  issue  early  in  the  present  year  the 
apparatus  already  on  hand  to  twenty  selected  stations  without  waiting  for  the  desired 
comparative  readings,  and  with  such  instructions  as  might  be  agreed  upon  and  recom- 
mended by  Proffessor  Ferrel  and  myself.  The  effect  of  the  great  variety  of  exposures 
that  must  inevitably  occur  at  Signal  Service  stations  was  by  me  considered  to  be  likely 
sensibly  to  invalidate  the  results,  and  I  felt  it  necessary  to  ascertain  experimentally 
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what  method  would  be  practicable  for  overcoming  this  difficalty.  Unfortunately,  the 
record  of  observations  bearing  on  this  matter  was  lost  in  the  confusion  incident  to  the 
fire  in  February,  1885.  As  soon  as  this  work  can  be  repeated  and  a  nnilbrm  method  of 
exposure  can  be  decided  on,  or,  still  better,  a  method  of  correction  for  the  peculiarities 
of  any  exposure,  it  will  be  practicable  to  issue  the  conjugate  thermometers  to  selected 
stations.  Meanwhile  the  importance  of  other  forms  of  apparatus,  especially  the  meth- 
ods of  chemical  reactions,  has  been  strongly  urged  by  agriculturists  because  of  their  more 
direct  application  to  the  growth  of  plants. 

The  duration  and  intensity  of  sunshine  constitutes  an  Independent  phenomenon  hav- 
ing some  points  in  common  with  the  preceding  and  a  simple  form  of  sunshine  recorder 
less  expensive  and  more  certain  than  the  Campbell  recorder  is  very  desirable. 

MOUNT  WHITNEY  EKSEEVATION. 

Proposals  have  been  received  from  responsible  parties  in  California  offering  to  secure  the 
equipment  of  a  full  station  on  the  Mount  Whitney  Reservation.  It  is  vexy  desirable 
that  this  should  be  accomplished  soon. 

THTTNDEBSTORM  SUB-DIVISION. 

The  special  observation  and  study  of  thunderstorms  b^un  last  year  by  Professor  Ha- 
zen,  with  the  kind  co-operation  of  the  Post-Office  Department,  has  been  carried  on  in 
the  thunderstorm  subdivision  with  valuable  results.  About  15,000  reports  on  postal 
cards  from  2,500  observers  have  been  received.  Monthly  summaries  of  thunderstorms 
are  compiled  for  insertion  in  the  Monthly  Weather  Review,  and  a  report  on  the  thunder- 
storms of  May,  1884,  has  been  published  as  Signal  Service  Note  No.  20.  A  partial  study 
of  the  storms  of  the  year  1884  was  completed  in  April,  and,  with  your  permission,  was 
presented  before  the  Philosophical  Society  of  Washington  as  a  summary  of  the  results 
thus  &r  obtained  from  this  work.    This  paper  is  in  course  of  preparation  for  publication. 

TORNADO  SUBDIVISION. 

The  methods  of  investigation  in  use  during  the  preceding  year  have  been  employed 
this  year  with  but  few  changes  or  additions. 

A  large  part  of  the  work  of  this  subdivision  consists  in  the  collection  of  data  relative 
to  tomi^oes  and  other  violent  local  storms. 

During  the  past  year  461  additional  tornado  reporters  have  been  secured,  thus  making 
the  total  number  of  tornado  stations  1, 307.  These  reporters  are  supplied  with  the  neces- 
sary blanks,  circulars,  and  envelopes  to  enable  them  to  render  reports  to  this  oflSce  with- 
out expense  to  themselves  for  these  materials. 

In  the  prosecution  of  the  work  4,744  communications  have  been  sent  out  during  the 
year  and  2,770  letters  received,  together  with  1,023  regular  reports  iilled  out  on  forms 
frimished  for  the  report  of  tornadoes  and  destructive  storms.  Additional  data  has  also 
been  obtained  from  newspaper  clippings  either  furnished  by  tornado  reporters  or  obtained 
from  the  regular  file  of  papers  at  this  office;  several  hundred  such  clippings  have  been 
filed  in  tornado  scrap-books  during  the  year. 

Some  attention  has  been  given  to  the  collection  of  views  and  photographs  pertaining  to 
tornadoes;  519  have  been  obtained  and  placed  in  tornado  albums.  Seven  hundred  and 
twelve  tornado  reporters  have  been  supplied  with  State  maps  ibr  the  purpose  of  charting 
thereon  tornado  tracks  to  be  used  in  the  more  complete  description  of  such  storms. 

For  purposes  of  special  study  there  have  been  prepared  105  charts  showing  the  tem- 
perature and  direction  of  the  wind  at  numerous  stations  on  the  days  on  which  tornadoes 
occurred,  and  as  near  the  time  of  occurrence  of  the  tornado  sis  it  was  possible  to  obtain 
the  observations.     These  charts  are  for  the  years  1882,  188:1,  and  1884. 

Preliminary  tornado  charts,  showing  the  relation  of  tornado  centers  to  areas  of  baro- 
metric minima  (4  charts  in  each  set)  were  prepared  for  the  tornadoes  which  occurred  on 
July  4  and  5,  August  2  and  28,  September  9  and  28, 1884;  January  1 1,  March  11, 12, 27, 
and  28,  April  1,  19,  21,  22,  and  29,  1885;  the  total  number  of  charts  prepared  being  64. 

Daily  tornado  predictions  were  made  by  Lieutenant  Finley  in  1884  from  March  10  to 
August  1,  and  were  resumed  in  1885  on  June  1.  The  verification  of  these  special  pre- 
dictions and  the  calculation  of  the  proper  percentage  of  verification  has  been  carefully 
considered. 

Profeasional  Paper  No.  XVI,  *  *  Tornado  studies  for  1884, '  *  has  been  prepared  by  this  sub- 
division; this  contains  among  other  things  a  chronological  list  of  the  180  tornadoes  wbich 
occurred  during  the  year,  with  numerous  charts  showing  the  geographical  distribution 
of  tornadoes  and  their  relation  to  barometric  minima.     Tornado  circular  No.  21  has  also 
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been  prepared  and  issued  jbo  reporters;  ibis  contains  instructions  regarding  tbe  making 
of  comparative  observations.  Ten  montblj  abstracts  of  tornado  reports  bave  beeii  pre- 
pared for  tbe  officer  in  cbarge  of  the  Fact  and  International  Bulletin  Division  to  be  used 
in  tbe  preparation  of  tbe  Montbly  Weatber  Review. 

During  tbe  year  all  back  reports  bave  been  examined,  the  data  abstracted  and  en- 
tered in  the  tornado  record  books,  and  in  local  storm  record  books.  In  addition  to  these 
a  number  of  papers,  Journals  and  other  records  on  file  in  the  Congressional  Library  have 
been  examined  and  storm  notes  collected  therefrom.  The  manuscript  meteorological 
records  at  the  Smithsonian  Institution  bave  been  arranged  by  Professor  Haird  preparatory 
to  an  examination  of  them.  A  card  index  of  all  the  tornadoes  entered  in  the  tornado  rec- 
ord books  has  been  compiled.  A  list  of  names  and  addresses  of  all  tornado  reporters  is 
furnished  herewith. 

BIBLIOGRAPHY  OF  METEOBOLOQY. 

The  compilation*  and  editing  of  a  complete  index  to  the  literature  of  meteorology  was 
assigned  to  Mr.  C.  J.  Sawyer  on  March  3,  1884,  under  my  general  supervision. 

The  material  then  on  hand  consisted  of  about  20,000  titles  contributed  by  Prof.  G.  J. 
Symons,  of  London,  and  about  the  same  number  copied  by  myself  from  the  Catalogue  of 
scientific  papers,  published  by  the  Royal  Society. 

The  general  plan  of  fbrtber  work  on  this  subject  was  approved  by  you  as  follows: 
"All  additions  consistent  with  an  early  publication  to  be  secured;  scope  to  be  closely 
restricted  to  that  of  the  Symons  catalogue;  bibliography  to  end  with  the  year  1881; 
form  to  be  that  of  a  classed  subject  catalogue  with  full  author  index.''  This  outlined 
plan  has  been  strictly  followed,  except  in  so  far  as  the  want  of  an  appropriation  for 
printing  has  postponed  the  publication  of  the  work,  and  will  consequently  permit  a 
more  extended  collection  of  material. 

On  June  30,  1884,  the  number  of  accepted  titles  v^as  about  26,853,  after  rejecting  a 
laige  number  of  duplicates,  and  all  of  those  relating  to  meteors,  earthquakes,  molecular 
physics,  and  other  extraneous  subjects,  but  retaining  terrestrial  magnetism.  The  work 
of  the  present  year  has  been  directed  mainly  to  tbe  correction  and  completion  of  de- 
fective titles  and  tbe  collection  of  new  ones. 

For  tbe  latter  purpose  special  attention  has  been  paid  to  the  serial  literature  previous 
to  1600,  and  subsequent  to  1863.  To  do  this  it  has  been  necessary  personally  to  exam- 
ine the  libraries  at  Washington,  Baltimore,  and  Philadelphia;  the  libraries  of  other  cities 
will  probably  need  to  be  examined  in  like  manner.  A  summarized  list  of  additions 
to  tbe  bibliography  is  given  in  Appendix  C,  which  shows  20,338  new  titles  added  during 
the  year. 

Besides  the  above  new  titles,  there  are  on  hand  about  7,414  cards  not  yet  examined  for 
duplicates,  the  net  addition  from  which  will  probably  not  be  large. 

The  correspondence  of  the  year  has  resulted  in  many  very  valuable  contributions  from 
scientists  and  librarians  in  this  country  and  abroad. 

To  insure  accuracy  in  the  case  of  living  writers,  efforts  have  been  made  to  obtain  firom 
authors  personal  lists  of  their  publications;  lithograph  letters  requesting  such  lists  bave 
been  sent  to  325  meteorological  writers;  including  all  countries  except  uie  German  Em- 
pire, where  Dr.  Hellmann's  employment  of  tbe  same  iliethod  rendered  this  unneoeraary. 
Replies  to  147  of  these  letters  have  been  received,  contributing  manuscript  lists  of  7,495 
titles. 

In  addition  to  those  who  bave  oo-operated  with  us  by  furnishing  lists  of  their  ovm 
publications,  many  meteorologists  and  librarians  have  contributed  special  bibliographies 
for  their  respective  countries,  extracts  firom  manuscript  library  catalogues,  and  other  valu- 
able bibliographical  lists.  A  list  of  the  more  important  of  these  contributions  is  given 
herewith. 

When  finished,  the  bibliography  vriJl  fill  two  volumes  of  900  octavo  pages  each.  In 
order  to  have  Volume  I  ready  for  tbe  printer  early  in  the  fiscal  year  1886-'87,  the  distinctive 
work  of  collection  must  soon  cease  and  tbe  entire  force  be  employed  on  editorial  work, 
consisting  of  classification  by  subjects,  preparation  of  author  index  and  periodical  list, 
determination  of  details  of  publication,  final  revision  of  titles,  and  technical  prepara- 
tion for  the  printer. 

The  most  difficult  part  of  the  work  is  the  formation  of  a  subject  classification  and  the 
classification  of  titles  under  this,  a  work  rendered  especially  difficult  by  tbe  fact  that 
many  of  the  works  and  papers  are  not  available  for  reference,  often  necessitating  tbe  de- 
termination of  subjects  from  brief  and  ambiguous  titles. 

Dr.  A.  Lancaster,  librarian  of  tbe  Royal  Observatory  of  Brussels,  and  joint  author 
with  Dr.  Houzeau  of  *'  Catalogue  des  ouvrages  d'astronomie  et  de  m^t^rologie.  Brux- 
elles,  1878,"  and  tbe  admirable  *'Bibliograpbie  g^n^rale  de  Tastronomie.  Tome  II. 
BruxeUes,  1682,"  has  kindly  granted  bis  assistance  in  tbe  formation  of  a  subject  classi- 
fication, and  has  submitted  a  draft  of  one,  which,  with  modifications,  will  answer  excel- 
lency for  the  purpose. 


Digitized  by 


Google 


570  REl^OfeT  01?*  THE  CHIEF   SIGNAL   OFFICER* 

The  preparation  of  an  author  index  will  be  carried  on  in  connection  with  classification^ 
and  in  snch  a  way  that,  in  case  no  appropriation  for  publishing  be  secured  at  the  next 
session  of  Congress,  the  bibliography  and  index  will  be  in  the  best  possible  form  for  use 
as  a  card  catalogue. 

LOCATIONS  OF  STATIONS. 

The  determination  of  the  latitude  and  longitude  and  elevation  of  stations  has  con- 
tinued in  the  hands  of  Professor  Hazen,  and  revised  values  of  these  quantities  have  been 
furnished  the  Stations  Division  from  time  to  time.  The  accompanying  table  (Appendix 
P)  gives  the  elevation  of  all  the  barometers  of  the  service  on  January  1,  1884,  and  all 
changes  l^m  that  date  up  to  June  30,  1885. 

An  attempt  has  been  made  to  utilize  the  results  of  the  precise  line  of  levels  now  being 
prosecuted  by  the  Coast  and  (geodetic  Survey,  and  the  elevations  thus  determined  are 
properly  designated  in  the  accompanying  table. 

It  is  evident  that  the  unoertainty  of  altitudes  based  on  railroad  levels  may  lead  to  ap- 
preciable errors  in  our  barometric  work,  and  it  is  very  desirable  that  the  accurate  work 
of  the  Coast  Survey  should  be  extended  to  all  our  interior  stations,  if  possible.  To  this 
end  the  correspondence  had  with  the  Coast  Survey  in  1881  has  been  revived,  and  it  is 
hoped  that  it  will  be  practicable  to  carry  out  the  plan  of  work  then  mutually  agreed 
upon. 

BALLOON  VOYAGES. 

By  an  arrangement  with  Prof.  S.  A.  King,  SBronaut,  of  Philadelphia,  four  balloon  voy- 
ages have  been  made,  with  the  special  object  of  studying  the  distribution  of  temperature 
and  moisture.  The  results  are  of  the  highest  accuracy,  and  show  the  desirability  of 
similar  regular  work  in  this  field.  The  service  is  indebted  to  Professor  King,  who  has 
done  this  work  vrithout  other  remuneration  than  the  repayment  of  actual  expenses.  A 
full  report  of  the  results  attained  by  the  observer,  Private  Hammon,  will  be  submitted 
for  publication. 

BOLOMETBB  STUDIES. 

During  the  past  two  years  our  colaborer.  Prof.  S.  P.  Langley,  has  experimented  upon 
a  large  scale  with  the  bolometer  as  a  means  of  detecting  the  amount  of  moisture  in  the 
free  open  air.  He  states  that  his  observations  with  this  instrument  give  important  data 
bearing  upon  the  distribution  of  heat  in  both  the  earth  and  the  atmosphere.  It  is  to  be 
hoped  that  hy  repeating  his  observations  in  some  other  climate  and  locality,  such  as  that 
of  Washington,  a  complete  check  upon  his  results  may  be  obtained,  and  to  this  end  I 
recommend  that  he  be  invited  to  bring  his  apparatus  to  this  city,  where  the  grounds  at 
Fort  Myer  afford  an  excellent  location. 

EABTHQUAKE  OBSEBVATIONS. 

In  October,  1884, 1  attended  a  conference  called  by  the  Director  of  the  Geological  Sur- 
vey to  discuss  methods  and  plans  for  observations  of  earthquakes. 

On  the  part  of  this  office  I  assured  the  conference  that  you  would  maintain  observa- 
tions and  seismographic  records  at  Signal  Servicestations  whenever  the  committee  should 
agree  upon  satis&ctory  apparatus. 

INSTBUCTION  IN  METEOBOLOOY. 

The  course  of  instruction  for  lieutenants  at  this  office,  having  special  regard  to  work 
in  the  Indications  Division,  began  June  1, 1885,  since  which  time  daily  lectures  of  two 
hours  each  have  been  given  by  Professor  Mendenhall  and  myself. 

Lectures  on  meteorological  subjects  have  been  delivered  by  myself  in  the  Washington 
Young  Men's  Christian  Association  lecture  course  and  by  Professor  Haseen  and  Sergeant 
Curtis  at  the  Washington  high  school. 

The  preparation  of  an  elementary  text-book  on  meteorology,  designed  to  be  introduc- 
tory to  the  higher  treatise  on  meteorologjr  by  Professor  Ferrel,  has  be«i  undertaken  by 
Mr.  W.  M.  Davis,  of  Cambridge,  Mass. ;  it  will  probably  meet  the  wants  of  this  service, 
and  be  proper  to  put  into  the  hands  of  every  officer  and  enlisted  man.  A  professional 
paper  on  the  theory  of  instruments  used  in  meteorology  has  been  in  course  of  prepara- 
tion by  me  the  past  year.  Its  contents  will  be  orally  given  to  the  daas  now  under  in- 
struction, whose  course  began  on  June  1. 
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PUBLICATIONS. 

* 

Besides  a  number  of  minor  articles,  the  following  published  papere  have  been  prepared 
by  members  of  the  Study  Division: 

Abbe,  Cleveland— Progress  in  Meteorology  in  1884, 176  pp.  8vo,  1885. 
Testimony  before  the  Joint  Committee  of  Congress. 
**Theearthqnakeof  August  10."    NewYorkHerald,  August  12, 1884. 
Appalachian  earthquakes.    New  York  Herald,  August  15,  1884. 
Fassig,  0.  L. — ^Bibliography  of  Meteorology  for  1884. 
Finley,  Jno.  (Lieut) — Signal  Service  Professional  Paper,  No.  14. 
Signal  Service  Professional  Paper,  No.  16.  • 
Signal  Service  Tornado  Circular,  No.  21. 
Hazen,  H.  A. — ''Tornado  Generation."    Amer.  Meteor.  Journal,  September,  1884. 
Tornadoes.    Amer.  Journal  of  Science,  vol.  zxviii,  September,  1884. 
Thunder-storms  and  their  relation  to  *  'liOW. '  *  Proc.  A.  A.  A.  S. ,  vol.  xxxiii. 

Philadelphia  meeting,  September,  1884. 
Determination  of  air  temperature  and  humidity.     Amer.  Meteor.  Jour- 
nal, vol.  i,  Nos.  9  and  10,  January,  February,  1886  ;  translation  in  the 
Zeitschrifb  fiir  Meteorologie,  vol.  xx,  March,  1885. 
Thunder-storms  of  May,  1884.    Signal  Service  Notes,  Na  20. 
Curtis,  G.  E. — Reviews  of  Quarterly  Journal  of  Meteorology  and  Symons'  Meteoro- 
logical Magazine  in  American  Journal  of  Meteorology. 

TBAXSLATIONS. 

The  following  articles  have  been  translated  in  order  to  make  them  available  for  gen- 
eral use  in  the  office: 

"Ueber  die  Bestimmung  der  Temperatur  und  Feuchtigkelt  der  Luft."    H.  Wild. 
Zeitschrifl  fiir  Meteorologie,  October,  1884. 

**Sui  grand!  movimenti  della  atmosfera  e  sulla  previsioni  del  tempo.     Prof.  D.  Ra- 
gona,  Modena,  1881."    Gratuitously  translated  by  Rev.  J.  Hagen. 

'*  Evaporation  "  :  de  Saussure,  in  his  Voyage  dans  les  Alps.    Tome  vii;  chap.  viii. 
Climates  of  the  globe]  ^-Woeikof;  first  three  chapters. 

[The  Glacial  Epoch]— Woeikof. 

[Glaciers  and  climate] — Woeikof. 

**  Le  Siroco  en  Am^rique  et  en  Asie."    F.  F.  Hubert    Annuaiie  de  la  Soci6t6  mit, 
de  France,  pp.  85-89,  vol.  xxix,  1881. 


Appendix  66  b. 

Signal  Office,  Wak  Depabtment, 

WashingUmf  January  31,  1885. 
General  Obdeb8\       ' 
No.  6.  i 

The  following  table  of  monthly  constants  for  the  reduction  of  barometric  observations 
to  sea-level  and  standard  gravity  is  published  for  the  information  of  all  concerned,  and 
will  go  into  daily  use  on  March  1, 1885,  replacing  General  Orders  No.  5,  from  this  office, 
series  of  1884.  On  and  after  the  above-mentioned  date  the  columns  of  Form  113a  headed 
'* reduced  to  sea-level'*  will  be  amended  to  read  '* reduced  to  sea-level  and  standard 
gravity.''  The  monthly  mean  pressures  reduced  to  sea-level  and  standard  gravity  by 
this  table  for  the  months  of  January  and  February,  1885,  will  be  inserted  in  red  ink  at 
the  bottom  of  page  2  of  Form  113a. 

By  order  of  the  Chief  Signal  Officer. 

B.  M.  PURSSELL, 
Second  lAeutenanty  Siffnal  Corps^  U.  8.  Armjf, 
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Monthly  constants  (in  inches)  for  the  combined  reduction  of  barometric  observationa  made  ai 
Signal  Service  stations  to  sea-level  and  standard  granityA 


Station. 

fl 

Combined  reduction  constant  (gravity  and  elevation)  for 
each  month. 

1 

1 

1 

< 

1 

»-j 

^ 
5 

< 

1 

1 

1 

1 

Albany.N.Y .-. 

Alexander,  Fort,  Alaska 

Alpena.  Mich 

-O.006 
+0.036 
O.OOO 
— O.025 
-H).009 
-0.029 
—0.016 
-0.031 
—0.015 
-0.014 

+0.027 
—0.001 
+0.006 
+0.006 
-0.010 
-O.004 
-0.007 
—0.048 
-0.006 
+0.008 
-0.021 
+0.004 
-0.021 
—0.016 
—0.012 
-0.041 
-0.032 
-0.025 
—0.026 
—0.009 
-O.008 
—0.019 
—0.016 
—0.010 
—0.013 
-0.033 
+0.002 
-0.010 
—0.031 
+0.004 
—0.002 
—0.017 
—0.012 
—0.009 
—0.007 
—0.018 
—0.006 
+0.005 
0.000 
—0.024 
—0.030 
—0.008 
+0.002 
-0.026 
—0.040 
—0.005 
—0.028 
-0.014 
—0.026 
+0.003 
-0.002 
—0.014 
—0.042 
—0.038 
—0.012 
—0.051 
—0.024 
—0.023 
-0.003 
—0.015 
+0.0W 
-0.028 
—0.029 
-0.018 
—0.020 

0.09 
0.08 
0.71 
6.09 
8.06 

Lao 

0.00 
0.16 
0.04 
0.01 

0.06 
L74 
2.98 
2.00 
0.02 
2.93 
0.14 
0.01 
0.78 
2.24 
0.88 
0.21 
0.00 
0.02 
0.68 

-0.02 
0.03 
0.86 
0.83 
6.26 
0.74 

-0.01 
0.67 
0.77 
0.90 
L99 
3.38 
0.70 
4.94 
1.81 
4.95 
0.01 
5.51 
0.96 
0.75 
2.71 
0.75 
0.80 
0.07 
2.91 
3.85 
0.76 
0.72 
0.50 
0.00 
0.70 
4.87 
0.99 

-0.01 
4.38 
L54 
0.84 

-0.01 
0.01 
0.69 

-0.08 

-O.Ol 
LOS 
0.82 
0.94 
0.83 
0.29 
0.36 
0.59 
0.70 

0.09 
0.08 
0.71 
6.07 
8.06 
L19 
0.00 
0.16 
0.04 
0.01 

0.06 
L73 
8.00 
L98 
0.02 
2.96 
0.14 
0.01 
0.79 
2.22 
0.88 
0.20 
0.00 
0.01 
0.68 

-0.02 
0.02 
0.86 
0.83 
6.26 
0.74 

-0.01 
0.67 
0.78 
0.90 
1.99 
3.36 
0.69 
4.92 
L82 
4.92 
0.01 
5.51 
0.95 
0. /5 
2.70 
0.74 
0.80 
0.07 
2.88 
3.85 
0.70 
0.72 
0.50 
O.CO 
0.70 
4.83 
0.98 

-0.01 

4.a5 

1.52 
0.84 
-0.01 
0.01 
0.09 
-0.03 
-0.01 
L05 
0.81 
0.94 
0..S3 
0.29 
0.36 
0.59 
0.70 

0.09 
0.08 
0.70 
6.00 
8.08 
L18 
0.00 
0.16 
0.04 
0.01 

0.06 
L70 
2.98 
1.92 
0.02 
2.92 
0.13 
0.01 
0.78 
2.17 
0.37 
0.20 
0.00 
0.01 
0.68 

-0.02 
0.02 
0.85 
0.82 
6.19 
0.73 

-0.01 
0.G6 
0.77 
0.89 
1.94 
3.33 
0.08 
4.81 
1.82 
4.84 
0.01 
5.43 
0.94 
0.74 
2.69 
0.73 
0.78 
0.07 
2.81 
3.77 
0.76 
0.71 
0.49 
0.00 
0.70 
4.80 
0.97 

-0.01 
4.32 
1.48 
0.83 

-0.01 
O.OI 
0.68 

-0.03 

-0.01 
1.04 
0.80 
0.92 
0.82 

o!58 
0.70 

0.08 
0.08 
0.69 
4.90 
2.92 
L16 
0.00 
0.16 
0.03 
0.01 

0.06 
L64 
2.86 
L88 
0.02 
2.84 
0.13 
0.01 
0.76 
2.11 
0.86 
0.20 
0.00 
0.01 
0.68 

-0.02 
0.02 
0.83 
0.81 
6.01 
0.72 

-0.01 
0.G4 
0.75 
0.87 
L91 
3.18 
0.66 
4.75 
1.76 
4. 09 
0.01 
5.26 
0.91 
0.72 
2.60 
0.71 
0.76 
0.07 
2.76 
3.71 
0.74 
0.69 
0.47 
0.00 
0.68 
4.70 
0.94 

-0.01 
4.21 
1.45 
0.81 

-0.01 
0.01 
0.66 

-0.03 

-0.01 
1.02 
0.78 
0.89 
0.80 
0.28 
0.:« 

0.06 
0.08 
0.66 
4.80 
2.86 
L14 
0.00 
0.15 
0.03 
0.01 

0.05 
L56 
2.79 
1.79 
0.02 
2.84 
0.13 
0.01 
0.73 
2.01 
0.35 
0.20 
0.00 
0.01 
0.67 

-0.02 
0.02 
0.81 
0.79 
5.88 
0.69 

-0.01 
0.62 
0.72 
0.8i 
1.87 
3.10 
0.64 
4.68 
1.76 
4.02 
0.00 
5.15 
0.88 
0.G9 
2.51 
0.69 
0.74 
0.07 
2.68 
3.61 
0.71 
0.66 
0.46 
0.00 

0.92 

-0.01 

4.12 

1.35 

0.78 

-0.01 

0.01 

0.64 

-0.03 

-0.01 

0.99 

0.76 

0.86 

0.79 

0.27 

0  •X'\ 

0.08 
0.08 
0.65 
4.73 
2.81 
LIS 
0.00 
0.15 
0.03 
0.01 

0.05 
L64 
2.77 
1.76 
0.02 
2.78 
0.18 
0.01 
0.72 
2.00 
0.35 
0.20 
0.00 
0.01 
0.67 

-0.02 
0.02 
0.80 
0.78 
6.75 
0.69 

-0.01 
0.62 
0.72 
0.83 
L84 
3.06 
0.63 
4.57 
1.75 
4.44 
0.00 
6.03 
0.87 
0.69 
2.47 
0.67 
0.72 
0.07 
2.65 
3.56 
0.71 
0.65 
0.46 
0.00 
0.65 
4.51 
0.91 

-0.01 
4.07 
L34 
0,78 

-0.01 
0.01 
0.63 

-0.03 

-0.01 
0.99 
0.74 
0.&5 
0.78 
0.27 
0.35 
0.56 
0.65 

0.06 
0.08 
0.64 
4.72 
2.76 
L12 
0.00 
0.15 
0.03 
0.01 

0.06 
L64 
2.71 
L73 
0.02 
2.72 
0.12 
0.01 
0.71 
L97 
0.85 
0.20 
0.00 
0.01 
0.67 

-0.02 
0.02 
0.80 
0.77 
5.70 
0.68 

-0.01 
0.61 
0.71 
0.82 
1.85 
3.02 
0.62 
4.60 
L72 
4.43 
0.00 
5.00 
0.86 
0.68 
2.46 
0.66 
0.71 
0.07 
2.62 
3.57 
0.70 
0.64 
0.45 
0.00 
0.64 
4.54 
0.90 

-0.01 
4.01 
L32 
0.77 

-0.01 
0.01 
0.62 

-0.03 

-0.01 
0.98 
0.73 
0.84 
0.77 
0.27 
0.35 
0.55 
0.65 

0.08 
0.08 
0.64 
4.70 
2.77 
L13 
0.00 
0.15 
0.03 
0.01 

0.06 
L64 
X79 
L76 
0.02 
2.75 
0.12 
0.01 
0.71 
L99 
0.35 
0.20 
0.00 
0.01 
0.07 

-0.02 
0.02 
0.80 
0.78 
5.71 
0.68 

-O.Ol 
0.61 
0.71 

3.06 
0.62 
4.61 
L72 
4.44 
0.00 
5.01 
0.86 
0.68 
2.44 
0.67 
0.71 
0.07 
2.62 
3.57 
0.70 
0.64 
0.45 
0.00 
0.64 
4.64 
0.90 

-0.01 
4.04 
1.34 
0.77 

-O.Ol 
0.01 
0.62 

-0.03 

-0.01 
0.98 
0.74 
0.85 
0.77 
0.27 
0.36 

0.08 
0.08 
0.65 
4.77 
2.87 
L14 
0.00 
0.15 
0.03 
0.01 

0.06 
1.69 
2.84 
L80 
0.02 
2.77 
0.13 
0.01 
0.72 
2.03 
0.35 
0.20 
0.00 
O.Ol 
0.67 

-0.02 
0.02 
0.81 
0.79 
5.87 
0.69 

-0.01 
0.62 
0.71 
0.83 
L87 
3.12 
0.64 
4.66 
1.75 
4.56 
0.00 
5.10 
0.88 
0.69 
2.51 
0.69 
0.73 
0.07 
2.67 
3.62 
0.71 
0.66 
0.46 
0.00 
0.65 
4.67 
0.92 

-0.01 
4.12 
L38 
0.78 

-0.01 
0.01 
0.G4 

-0.03 

-0.01 
0.99 
0.75 
0.86 
0.78 
0.27 
0  35 

0.08 
0.08 
0.67 
4.88 
2.94 
L16 
0.00 
0.15 
0.03 
0.01 

0.06 
L62 
2.91 
L88 
0.02 
2.86 
0.13 
0.01 
0.74 
2.11 
0.86 
0.20 
0.00 
0.01 
0.68 

-0.02 
0.02 
0.83 
0.80 
6.03 
0.71 

-0.01 
0.63 
0.73 
0.86 
L92 
3.24 
0.65 
4.81 
L79 
4.68 
0.01 
5.25 
0.90 
0.71 
2.59 
0.70 
0.75 
0.07 
2.77 
3.71 
0.73 
0.68 
0.47 

0.09 
0.08 
0.69 
5.08 
3.00 
L19 
0.00 
0.16 
0.04 
0.01 

0.06 
L69 
2.96 
LS3 
0.02 
2.94 
0.13 
0.01 
0.77 
2.17 
0.37 
0.20 
0.00 
0.01 
0.68 

-0.02 
0.02 
0.86 
0.S2 
6.22 
0.73 

-0.01 
0.66 
0.76 
0.89 
1.98 
3.32 
0.68 
4.86 
1.79 
4.84 
0.01 
6.49 
0.92 
0.74 
2.70 
0.72 
0.78 
0.07 
2.91 
3.82 
0.75 
0.70 
0  a4 

0.09 
0.06 
0.71 

Apache,  Fort^Ariz 

ABsinaboine,  Fort,  Mont. 

Atlanta,  Oa «.. 

Atlantic  City,  N.  J. 

Augusta,  Ga 

Baltimore.  Md 

5.06 
3.06 
L20 
O.OO 
0.10 
0.04 

Barnegat  City,  N.  J 

Bebring's    Island,  Behring 
Sea 

0.01 
0.05 

Bennett,  Fort,  Dak 

1.76 

Benton,  Fort,  Mont 

8.00 

Bismarck,  Dak.. 

2.02 

Block  Island,  R.  I 

0.02 

Boisfe  City,  Id^o 

2.96 

Roiitnn,  'M'ass., ,,,.„.„.. 

0.14 

Brownsville,  Tex » 

Buffalo,  N.  Y 

0.01 
0.78 

Buford,  Fort,  Dak. 

Cairo,  ni 

Canby,  Fort,  Wash 

Capo  Henry.  Va 

2.28 
0.38 
0.20 
0.00 

cape  May,  N.  J 

Cape  Mendocino,  Oal 

Cedar  Kejrs,  Fla „. 

Charleston,  S.  C 

Charlotte,  N.  C 

0.01 
0.68 
-0.02 
0.02 
0.86 

Chattanooga,  Tenn 

Cheyenne,  Wyo 

0.84 
6.29 

Chicago,  111 

Chinooteague,  Va    

0.75 
-0.01 

Cincinnati,  Ohio 

0.67 

Cleveland,  Ohio 

0.78 

Columbus,  Ohio 

0.91 

Concho.  Fort,  Tex 

Custer,  Fort,  Mont 

1.99 
3.40 

Davenport,  Iowa.. 

0.70 

Davis,  Fort,  Tex 

Dayton,  Wash 

4.90 
1.84 

Deadwood,  Dak 

4.99 

Delaware  Breakwater, Del.... 
Denver,  Colo 

0.01 
5.51 

Des  Moines,  Iowa 

0.94 

Detroit,  Mich 

0.75 

Dodge  City,  Kans 

2.76 

Dubuque,  Iowa 

0.75 

Duluth,  Minn ^ 

Eastport,Me 

0.80 
0.07 

Elliott,  Fort,  Tex 

El  Paso,  Tex 

2.94 
3.83 

Erie,  Pa 

0.77 

Escanaba.  Mich 

0,72 

Fort  Smith,  Ark.„ , 

0.50 

Galveston,  Tex 

0.00  0.00 
0.67|  0.69 
4.67,  4.81 
0.94!  0.96 
-O.Ol-O.Ol 
4.25   4.33 
1.43   1.48 
0.80  0.83 

0.00 

Grand  Haven.  Mich „., 

Grant,  Fort,  Ariz 

0.70 
4.85 

Greenoastle,  Ind  „; 

0.99 

Hatteras.N.C 

Helena,  Mont ., 

pO.Ol 
4.33 

Huron, Dak ..... 

1.54 

Indianapolis,  Ind 

0.85 

Indianola,  Tex 

-o.or-o.oi-o.oi 

Jacksonville,  Fla 

Keokuk,  Iowa 

0.01 
0.65 
-0.03 
-0.01 
1.01 
0.77 
0.89 
0.80 
0.28 
0.85 
0.57 
0.67 

0.01,  0.01 
0.68;  0.70 

Key  West,  Fla. 

-O.03-O.03 

Kitty  Hawk,  N.  C 

Knoxville,  Tenn. 

-0.01 

\i% 

0.92 
0.83 
0.29 
0.35 
0.5S 
0.70 

-0.01 
L06 

La  Crosse,  Wis 

0.82 

Leavenworth,  Kans 

Lewiston,  Idaho 

Little  Rock,  Ark 

0.95 
0.84 
0.29 
0.36 

Louisville,Ky .* 

0.58i  0.5# 
0. 68'.  0. 66 

0.65  0.56 
0.65  0.66 

0.59 

0.71 
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MonilUy  constants  {in  inches)  for  the  combined  reduction  of  barometrie  observations  made  at 
Signal  Service  stations  to  sea-level  and  standard  gravity — Continaed. 


Station. 


Combined  reduction  constant  (gnvity  and  elevation)  for 
each  month. 


1 


Mackinaw  City,  Mich 

Macon,  Fort,  N.C 

Ma^nnis,  Fort,  Mont. 

Marquette,  Mich 

Memphis,  Tenu 

Milwaukee,  Wis 

Mobile,  Ala 

Montgomery.  Ala 

Moorhead,  Minn 

Mount  Waahington,  N.  H. 

Myer,Fort,Va , 

Nashville,  Tenn , 

New  Haven,  Conn , 

New  Ix>ndon,Conn , 

New  Orleans,  La 

New  York  City 

Norfolk,Va 

North  Finite,  Nebr. 

01ympia,Wash 

Ouialia,Nebr , 

(>MweKO,N.Y 

Palestine,  Tex 

Pcnsacola,  Fla 

Philadelphia,  Pa. 

Pike's  Peak,  Colo 

PittsburicPa 

Poplar  River,  Mont 

Port  Huron.  Mich 

Portland,  Me 

Portland,Oregr 

Prcscott,  Ariz ^^. 

RedBlufr.Cal 

Rio  Grande  City,  Tex , 

Rochester,  N.  Y , 

Roseburgr,  Orcff. 

Sacramento,  Cal 

Saint  Louis,  Mo 

Saint  Michael's,  Fort  Alaska.. 

Saint  Paul,  Minn , 

Saint  Vincent,  Minn 

•  Salt  Lake  City,  Utah 

San  Diego.Cal 

Sandusky,  Ohio 

Sandy  Hook.N.  J , 

Sanford,  Fla , 

San  Francisco,  Cal 

Santa  F6,N.  Mex 

Savannah,  Ga 

Shaw,  Fort,  Mont , 

Shreveport,  La 

Sill,  Fort,  Ind.T 

Sitka,  Alaska 

Smithville.  N.  C 

Spokane  Falls,  Wash , 

Springfield.  Ill , 

Stockton.  Fort,  Tex , 

Tatoosh  Island,  Wash 

Thomas,  Fort,  Aria 

Toledo,  Ohio 

Tottcn.  Fort,  Dak 

Unalashka,  Alaska ^ 

Vicksburgr,  Miss 

Washington  City 

West  Las  Animas,  Colo 

Wilmington,  N.  C 

Winnemuoca,  Nev 

Yankton,  Dak 

Yuma,  Ariz 


+0.002  0.71!  0. 
—0.028-0.02,-0. 


+0.005 
+0.004 
—0.027 
— O.OOB 
—0.087 
—0.033 
+0.006 
—0.002 
—0.016 
—0.023 
—0.010 


4.77; 
0.79 
0.33 
0.«0, 
0.00 
0.21 
1.11 


6.63  6. 


— O.OIO  0.04 


a29 
0.58 
0.11 


0.02 
0.17 
0.01 
3.10 


-0.039 
—0.012 
-O.021 
—0.010 
+0.005;  0.05 
—0.010'  1.24 
-0.004  0.38 
—0.033.  0.55 
—0.038-0.01-0. 


0.70  0.6B  O.M  0.66  0.64  0.64  0.65  0.67  a60  0.70 
-0. 02 -0. 02 -0. 02H>.  02 -0. 02 -0. 02H>.  02 -0. 02H>.  03 -0. 02 

4.60  4.68 


4.60 
0.78 
0.32 


0.78  0.77 


0.00 
0.20 
LOS 
6.52 
0.28 


4.50 
0.76 
0.81 


0.00  0.00 


0.20 
L04 
6.41 
0.28 


0.58  0.66 


0.11 
0  04 
02;  0.02 
17   0.17 


1.013  0. 
1. 010112. 


-0. 

— 0. 

—0.012 

+0.008 

-O.005 

—0.004 

+0.002 

— 0. — 

—0.013 


1.12 


—0.047  0.16 


0.85 
2.36 
0.72 
0.05 
0.06 
5.41 
0.35 


0.70 


0.01 
3.04 
0.06 
L22 

38|  0. 

54   0.54 

01 

12 

71 

85 


0.11 
0.04 
0.02 
0.17 
0.01 
2.94 
0.05 
1.18 
0,37 
0.53 

-0.01  ho.  01 
0.12  0.12 

12.5812.27 
0.84  0. 


2.31 
0.71 
0.05 
08  0.08 
5.37 


0.65  0. 
0.05  0. 


0.63 
0.08 
0.94 
0.99 
4.66 
0.04 
0.71 


—0.005 
—0.005 
—0.017 
—0.017 
+0.047 
0.000 
+0.0U 
—0.009 
— 0. 

—0.010 
—0.012 
-0.041 
—0.019 
—0.019 
—0.034 
+0.006 
— 0.033| 
—0.025  L30 
+0.032  0.10 
-0.029  0.01 
+0.007  2.15 
—0.0141  0.70 
—0.032,  3.11 
+0.(109|  0.11 
—0.0291  2.80  2. 


55 
04 
71 
0.02|  0.02 
01 
06 
00 
05 


-0.01 
0.06 
7.00 
0.06 
3.87 


2.21 
0.70 
0.05 
0.08 
5.26 


0.84!  0.34 


0.15 


0.70  0.68 


0.15 


-0, 

0. 
7. 
0. 
3.86'  3.81 


0.55 
0.05 
0.62 
0.08 
0.91 
0.96 
4.51 
0.04 
0.71 
0.02 
-0.01 
0.06 
6.90 
0.06 


0.22  0.22 
28 
10 
01 
14 


—0.009  0.73 
+0.008I  L78 
+0.024;  0.04 


-O.033 
—0.016 
-0.016 
-0.029 
-0.009 
-O.006 
—0.068 


0.23 
0.10 
4.11 
0.08 
4.54 
L42 
0.12 


0.21 
L26 
0.10 
0.01 
2.14 
0.68 
3.06 
0.10 
2.75 
0.72 
1.73 
0.04 
0.23 
0.10 
4.05 
0.08 
4.50 
L88 
0.12 


0.54 
0.06 
0.60 
0.08 
0. 

0.92 
4.86 
0.04 
0. 

0.02 
-0.01 
0.06 
6.75 
0.06 
8.68 
0.21 
1.21 
0.10 
0.01 
2.07 
0.66 
8.00 
0.10 
2.70 
0.70 
1.67 
0.04 
0.22 
0.10 
8.93 
0.03 
4.40 
L84 
0.12 


4.41 
0.78 
0.81 
0.74 


0.20 
0.98 
6.18 
0.27 
0.55 
0.11 
0.04 
0.02 
0.16 
0.01 
2.{)5 
0.04 
L14 
0.36 
0.52 

-0.01 
0.11 

12.05 
0.80 
2.13 
0.67 
0.04 
0.08 
5.12 
0.83 
0.15 
0.65 
0.54 
0.06 
0.58 
0.08 
0.84 
0.87 
4.31 
0.04 
0.66 
0.02 

-0.01 
0.06 
6.62 
0.06 
3.61 
0.20 
L19 
0.10 
0.01 
2.06 
0.65 
2.98 
0.10 
2.64 
0.68 
L60 
0.04 
0.22 
0.10 
8.83 
0.08 
4. 
1. 
0. 


0.72 
0.80 
0.78 
0.00 
0.19 
0.97 
6.12 
0.26 
0.64 
0.10 
0.04 
0.02 
0.16 
0.01 
2.78 
0.04 
L13 
0.85 
0.51 


4.81 
0.71 


4.81 
0.72 


0.80  0.80 


0.72 


0.72 


0.00  0.00 


0.19 
0.96 
6.07 
0.20 
0.64 
0.10 
0.04 
0.02 
0.16 
0.01 
2.78 
0.04 
L12 
0.86 
0.51 


0.19 
0.97 
6.08 
0.26 
0.54 
0.10 
0.04 
0.02 
0.16 
0.01 
2.78 
0.04 
L12 
0.85 
0.01 


-0.01-0.01-0.01 


0.11 
11.81 
0.79 
2.11 
0.67 
0.04 
0.07 
5.04 
0.33 
0.15 
0.66 
0.53 
0.06 
0.58 
0.06 
0.84 
0.86 
4.21 
0.04 
0.66 
0.02 
-0.01 
0.06 
6.50 
0.06 
3.58 
0.20 
L17 
0.10 
0.01 
2.05 
0.64 
2.89 
0.10 
2.60 
0.67 
L57 
0.04 
0.22 
0.10 
3.75 
0.08 
4.25 
L27 
0.12 


O.ll 
U.77 
0.79 
2.07 
0.66 
0.04 
0.07 
5.01 
0. 

0.15 
0.64 
0.53 
0.06 
0.57 
0.08 
0. 

0.85 
4.17 
0.04 
0.65 
0.02 
-0.01 
0.06 
6.42 
0.06 
8.52 
0.20 
LI 
0.10 
0.01 
L99 


0.11 
11.78 
0.79 
2.09 
0.66 
0.04 
0.07 
5.00 
0.33 
0.15 
0.64 
0.53 
0.05 
0.57 
0.06 
0.83 
0.86 
4.18 
0.04 
0.65 
0.02 
-0.01 
0.06 
6.41 
0.06 
8.54 
0.20 
L17 
0.10 
0.01 
2.01 


4.40 
0.78 
0.81 
0.78 
0.00 
0.19 
LOO 
6.16 
0.26 
0.56 
0.10 
0.04 
0.02 
L16 
0.01 
2.86 
0.04 
L14 
0.85 
0.52 

-0.01 
0.11 

IL97 
0.79 
2.16 
0.67 
0.04 
0.08 
5.12 
0.83 
0.15 
0.65 
0.53 
0.05 
0.58 
0.08 
0.&5 
0.88 
4.24 
0.04 
0.66 
0.02 

-0.01 
0.06 
6.56 
0.06 
8.62 
0.20 
L19 


4.54 
0.74 
0.81 
0.75 
0.00 
0.20 
1 

6.84 
0.27 
0.56 
0.11 
0.04 
0.02 
0.17 
0.01 
2.94 
0.05 
L16 
0.86 
0.53 
-0.01-0. 
0.11 


0.77 


0.83  0.88 

0.78  0.80 

0.00  0.00 

0.20  0.21 


L07 
6.56 


0.28  0.29 
0.68  0.59 


0.11 
0.04 
0.02 
0.17 
0.01 
8.06 
0.06 
L22 
0.87 
0.54 
LOl 
0.12 


12.2712.65 


0.63!  0.64 
2.91  2.91 
0.10  0.10 


2.56 
0.67 
L55 
0.04 
0.22 
0.09 
8.78 
0.08 
4.18 
L26 
0.11 


2.59 
0.67 
1.56 
0.04 
0.22 
0.09 
8.72 
0.06 
4.21 
1.26 
0.U 


0.81 
2.23 
0.68 
0.05 
0.08 
5.18 
0.84 
0.15 
0.67 
0.54 
0.05 
0.60 
0.06 
0.87 
0.91 
4.89 
0.04 
0.68 
0.02 
-0.01 
0.06 
6.70 
0.06 
3.71 
0.21 
L23 


0.10  0.10 


0.01 
2.05 
0.65 
2.93 
0.10 
2.61 
0.67 


0.04 
0.22 


8.80 
0.08 
4.29 


O.Ol 
2.09 
0.66 
8.00 
0.10 
2.68 
0.69 


LOO  L65 


0.04 
0.28 


0.10  0.10 


8.91 
j0.06 
4.42 


L29;  L88 
0.12  0.12 


0.84 
2.80 
0.71 
0.06 
0.08 
5.87 
0.85 
0.16 
0.69 
0.55 
0.06 
0.62 
0.08 
0.91 
0.96 
4.56 
0.04 
0.71 
0.02 
-0.01 
0.06 
6.85 
0.06 
8.83 
0.21 
L28 
0.10 
0.01 
2.09 
0. 

8.00 
0.10 
2.81 
0.72 
L72 
0.04 
0.28 
0.10 
4.09 
0.08 
4.52 

Las 

0.12 


0.79 


L12 
6.68 


0.11 
0.04 
0.02 
0.17 
0.01 
8.14 
0.05 
L25 
0.87 
0.54 

-0.01 
0.12 

12.65 
0.85 
2.87 
0.72 
0.05 
0.08 
5.40 
0.85 
0.16 
0.71 
0.66 
0.06 
0.68 
0.06 
0.94 
LOO 
4.68 
0.04 
0.72 
0.02 

-0.01 
0.05 
6.91 
0.06 
8.84 
0.22 
L80 
0.10 
0.01 
2.14 
0.70 
8.11 
0.11 
2.79 
0.78 
LSI 
0.04 
0.28 
0.10 
4.18 
0.06 
4.66 
L48 
0.12 
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Changes  authorized  since  the  beginning  of  the  year  1885. 


Station, 


Boaebuiy, 
dncinnati,  Ohio*.. 

Montrose,  Ck>lo' 

Tjamar,  Mo* 

Vioksburg,  Mia8«. 

Do» 

San  Antonio,  Tex*. 

Port  AnTOlea,  Waah'..... 

Portland,  Mef 

Saint  Paul,  Minn' 

San  Luis  Obispo,  Gal*.... 
Ooncozdia,  Kans* 


-O.OOS 
—0.016 
—0.017 

— o.oao 

—0.1 
—0.1 
-0.04Q 
H-0.008 
—0.004 
0.000 
— 0.( 
-0.015 


Gk>mbined  reduction  constant  (irravity  and  elevation)  for 
each  monlli. 


0.57 
0.09 
6.00 
1.18 
0.24 
0.20 
0.80 
0.02 
0.11 
0,97 
0.27 
1.54 


0.67 
0.60 
6.00 
1.18 
0.24 
0.20 
0.80 
0.02 
0.11 
0.96 
0.27 
1.63 


0.57 
0.68 
6.98 
1.12 
0.24 


0.79 
0.02 
0.11 
0.94 
0.27 
1.51 


,1 


0.56 
0.66 
5.75 
1.06 
0.23 


0.20  0.19 


0. 

0.02: 

0.11; 

0.91' 

0.27; 

1.47i 


0.56 

0.64 

5.63 

1.05 

0. 

0.19 

0.76 

0.02 

0.10 

O.S7 

0.27 

1.42 


0.5S. 
0.64; 
5.5(» 
1.04! 
0.23 
0.19 
0.75 
0.02 
0.10 
0.K7 
0.27 
1.40, 


O.M  0.55 
0.63,  0.63 
5.4«  5.47 
1.0.}'  1.03 
0.23  o.2:j 
0. 10,  0.  li) 
0.75  0.75 
0.02|  0.02 
0.10  0.10 
0.80  0.8(1 
0.27  0.27 
1.39   1.39 


0.S5 
0.64 
5.  ai 
1.05 
0.23 
0.19 
0.76 
0.02 
O.JO 
0.88 
0.27 
1.42 


0.5G 
0.65 
5. 70 
1.08 

0  24 
0.20^ 
0.77 
0.02' 

o.ir 
0.  W) 

0.27; 

1.46 


i5  !  a 

0.570.57 
0.680.  ©9 

1.11  1.13 
0.210.24 
0.20U.2l> 
0.7'.»O.HO 
0.02  0.02 
0.110.11 
O.iMO.97 
0.27  0.27 
1.511.54 


1  To  date  from  January  1, 188S. 
*  After  removal  March  1, 1885. 
■New  station. 
4  After  removal  April  21, 1886. 


•Ailer  removal  June  1,1885. 

*  Station  reopened. 

7  After  removal  July  1, 1885. 


Appendix  66  c. 

LatUude^  longitude^  and  elevation  of  Signal  Service  barometers. 
[Prepared  by  Junior  Professor  H.  A.  Hasen.] 


Station. 


Albany,  ^T.  Y 

Alexander,  Fort,  Alaska 

Alpena,  Mich 

Apache,  Fort^Arix 

Assinaboine,  Fort,  Mont. 

Atlanta,  Qa 

Atlantic  City,  N.  J 

Augusta,  Ga. 

Baltimore.  Md 

Bamegat,  K.  J 

Behring  Island,  Behring  Sea.. 

Bennett,  Fort,  Dak... 

Benton,  Fort,  Mont 

Bidwell,  Fort,  Cal 

Bismarck,  Dak 

Block  Island,  R.  I 

Boise  City,  Idaho 

Boston,  Afaas 

Bridger,Wyo 

Broivnsville.Tex 

Buffalo,  N.  Y 

Buford,  Fort,  Dak.. 

Cairo,  ni 

Oanb3[,  Fort,  Wash 

Cape  Henry,  Va. 

Cape  May,N.  J 

Cape  Mendocino,  Oal... 

Cedar  KeyB,Fla. 

Charleston,  8.  0> 

Charlotte.!^.  C 

Chattanooga,  Tenn.. 

Cheyenne,  Wyo.. 

Chicago,  HI 

Chincoteague,  Va 

Cincinnati,  Ohio 

Cleveland,  Ohio 

Colorado  City,  Tex 

Oolumboa,  Ohio 


LaUiude. 


Longitude. 


o  / 

42  39 
53  54 

45  5 
33  48 
48  82 

38  45 

39  22 

38  28 

39  18 
89  46 
55  12 
44  43 

47  50 
41  53 

46  47 

41  10 

43  37 

42  21 

41  28 
25  58 

42  53 

48  0 

37  0 
46  16 

86  56 

38  56 

40  26 
29  8 
32  47 
35  13 
85  4 

41  8 
41  52 

87  55 

39  6 
41  30 
32  20 
89  68 


Elevation 

January 

1,1874. 


78  45 

158  14 

88  80 
109  57 

109  42 
84  23 
74  25 
81  54 
76  37 
74  6 

194  5 
100  39 

110  40 
120  11 
100  38 

71  36  . 
116  8  ' 

71  4  , 
110  30  I 

97  26  . 

78  53  I 

103  56  I 

89  10  1 
124  4  i 

76  0  I 

74  58  I 
124  24 

83  2  I 

79  56  I 

80  51 
m  15 

104  4n   I 

87  38 

75  23 
H4  30 

81  42  . 
100  4H  , 

88  0  I 


Feet. 
75 


609 
5,050B 
2,710B 
1,129 

13 
183 

45 

22 

20 
1,510B 
2,694B 


l,6»i 
27 
2,750B 

142 

6,643B 

59 

690 

1,930B 

.359 

179 

16 

27 

637 

22 

52 

808 

783 

6,105 

661 

IS 

612 

690 


812 


Remarks. 


Moved  Oct.  1,1884.    H=83. 


Moved  March  12, 1884.  H=2720  B. 


Moved  April  1,  1884.    H=r2681  B. 
Kfttablishcd  January  1,  lh85. 


Moved  Oct.  1, 1884.  11=125. 
Moved  .Tan  uary  31 ,  1884.  H^:=^7, 

See  note  at  end. 


Moved  June  1.1881.   H=H. 
Moved  March  1,  1885.   11=628 

Established  April,  1885. 
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LatUudey  lotiffUude,  and  elevation  of  Signal  Service  barometers — Continued. 


station. 

Latitude. 

Longitnde. 

Elevation 
January 
1,1884. 

Bemarks. 

Concho.  Port,  Tex 

o    / 
3125 
89  85 

45  42 
41  30 
8038 

'           46  19 

44  23 

1           3843 

39  45 

41  35 

42  20 
'           37  45 

42  30 

46  48 

44  54 
35  80 
8147 

42  7 

45  48 

35  22 

88  25 
20  18 
48    5 
82  39 

89  89 

85  15 

46  34 

44  21 
89  46 

28  32 
30  20 

36  35 

40  22 
24  34 

86  0 
35  56 
48  49 

87  32 

39  19 

46  8 
34  45 

34  8 
38  15 

37  25 

45  47 
84  42 

47  12 

46  84 

35  9 

43  2 

30  41 
32  23 

38  30 

46  52 

44  16 
86  10 

41  18 
41  21 

29  58 

40  43 

36  51 

41  8 

47  3 
41  16 
43  29 

31  45 

30  25 

39  57 
38  50 

40  32 

48  8 
48    7 

43    0 
-       43  89 

o    / 
100  24 

97  41 
107  34 

90  88 
103  56 

117  56 
103  43 

75  10 

105  0 

93  87 
83    3 

100    0 

90  44 
92    6 
66  59 

100  21 

106  80 
80    5 
87    5 

94  24 

118  16 
94  47 
86  18 

109  57 

86  51 

75  40 
112    4 

98  9 

86  10 
.    96  31 

8189 
117  50 

91  26  . 
8149 

76  42 

83  68 
9115 
94  15 

94  67 

117  6 

92  6 

118  15 

85  45 

79  9 

84  39 
76  40 

109  10 

87  24 
90    8 

87  54 

88  2 

86  18 

107  56 

96  44 

71  18 

86  47 

72  56 
72    5 
90    4 

74  0 
76  17 

100  45 

122  53 

95  56 
76  35 

96  40 

87  13 

75  9 
•    105    2 

80  2 
105  10 

123  6 

82  26 
70  15 

Feet, 
1,900B 

Concordia,  Kans  *..... 

Established  Mayl  ,1885.    H=1384. 

Custer,  Fort,  Mont. 

3,ai6B 

616 
4,940 
1,683B 
4,600B 

20 

6,294 

842 

662 

2' Si 
665 

687 

61 

2.660B 

S,764B 

681 

612 

451 

40"" 

620 
4,860B 

897 

12 

4,009 

1,806 

766 

26 

43 

Davenport,  Iowa 

Davis,  Fort,  Tex.... 

Moved  Mareh  3, 1884.    H=»4a28B. 

Dayton,  WaBh.. 

Deadwood,  Deik 

Delaware  Breakwater,  Del 

Denver,  Colo 

Des  Moines.  Iowa 

Detroit,  Mich 

Dodg^e  Citv.Kans 

Dubuque,  Iowa... 

Duluth,Minn 

EiiAtport.  Me 

Moved  December  1,1884.   H=«72. 

Klfiott,  Fort,  Tex 

El  Paso,  Tex 

Erie,  Fa , 

Escanaba,  Mich 

Moved  March  1,1884.    H=r618. 

Fort  Smith.  Ark 

Frisco,  Utah 

Moved  February  1.1885.   H=»470. 
Established  January,  1886. 

Galveston,  Tex 

Grand  Haven,  Mich 

Grant,  Fort,  Ariz 

Moved  February  21.  1884.    Ha 

Gre4»ncastle,  Tnd. 

4856. 

Hatteras.  N.C 

Helena,  Mont 

Huron,  Dak 

Indianapolis,  Ind 

Indianola,  Tex 

Jacksonville,  Fla 

Keeler,Cal 

Established    February    1,  1886. 

Keokuk,  Iowa 

618 

20 

22 

980 

725 

Moved  July  1,1885.    H=:3622. 

Key  West.  Fla 

Kitty  Hawk,  N,  C 

Knoxville,  Tenn 

Moved  November  1, 1884.  H:==9'. 

lacrosse,  Wis 

Lamnr,  Mo 

Established  February  26,  1886. 

I^eavenworth,  Kans 

I^wiston,  Idaho 

842 

780B 

298 

857 

551 

652 

605 

11 

4,340B 

673 

820 

697 

41 
219 

926 

6279 

549 

107 

47 

52 

164 

30 

2,841 

36 

1,113 

304 

533 

30 

92 

14,134 

771 

H=1028. 
Moved  Januaryl,  1886.    H=785B. 

Little  Rock,  Ark  

Raised  April  1,1884.    H==299. 

Los  AnReles,  Cal 

LouwvUle,Ky 

Lynchbunr,  Va 

Mackinaw  City,  Mich 

Macon,  Fort,  N.C 

Maginnis,  Fort,  Mont 

Marquette,  Mich 

Kleniphis,  Tenn 

Milwaukee,  Wis 

Mobile,  Ala 

Moved  July  1, 1884.    H=86. 

Montfpomery,  Ala 

MontroAc.  Colo 

Established  Decomber,1884.  H= 

Moorhead,  Minn 

Mount  Woshingrton,  N.  H- 

Nash  villa,  Tenn 

6825. 

New  Haven,  Conn 

New  Loudon,  Conn .„ 

New  Orleans,  Ia 

New  York,  N.Y 

Norfolk,  Va 

North  Platte.  Nebr 

01yinpia.Wash 

Onuiha.  Nebr a 

Oavve-o,  N.  Y 

Palestine,  Tex 

Moved  Auipist  1,1884.    H::=S35. 

Pen^ -.oolii,  Fla 

Piiilrtilelphia.  Pa 

Moved  April  1, 1884.    H=117. 

Pike's  Peak,  Colo 

Pitt«ibuPK,  Pa 

Poplar  RU'er,  Mont 

Port  Angeles,  Wash 

2,030B 

Established   February   1,    1885. 
H=14. 

Port  Huron,  Mich 

633 

Portland,  M©.....„.. 

45      1  Moved  July  1,1885.    H=:99. 

Digitized  by 


Google 


576  REPOBT   OF   THE   CHIEF   SIGNAL   OFFICEB. 

LaHhidef  lamgUude,  anddevatUmcf  Signal  Service ftanNMfar*— Contmiied. 


«^ 

lAtitade. 

Longitode. 

EieratUm 
Jannary 
1,1884.'^ 

.— . 

Portland,  Ore«...     ~ 

Pn98ooU,Aris. ^.. 

ProTinoetown,  Mmi... 

RedBloff.Ckl 

Rio  Grande  City,  Tex. 

Rochester,  N.  Y. 

Roseburir.Orefr. 

Sacramento,  Cal 

o    / 
45  32 
84  88 

42    8 
40  10 
26  28 
48    8 
48  18 
88  85 
88  88 
68  28 
44  58 
48  56 
40  46 

29  27 

82  43 
4125 

40  28 
28  48 
37  48 
35  18 

35  41 

32  5 
47  31 

82  30 
84  40 
57    8 
88  56 

47  40 

39  48 

33  30 

30  53 

48  23 

83  4 

41  40 
47  57 
53  53 

42  50 
32  22 

88  54 
88    4 

84  14 

40  58 

42  54 
82  45 

o     / 
122  48 
112  28 

7011 
122  15 
98  48 

77  42 
128  20 

121  80 
90  12 

161  48 
93    8 

97  14 
11154 

98  28 

117  10 

82  40 
74  00 
8123 

122  26 
120  39 

105  57 
81    5 

111  48 
98  40 
98  23 

13519 

78  1 
U7  25 

89  39 
105  26 
102  53 
124  44 
110    2 

83  34 
98  57 

166  32 
100  82 

90  53 

77  3 
108  12 

77  57 
117  43 

97  28 
114  86 

FeeL 
67 
5,840B 

26 
837 
2aOB 
621 
5U 

65 
571 

80 
801 

804 
4,848 

87 
688 
28 

SOB 
60 

MoTed]faa«hl«,18B4.    H=M» 

Moved  Aogosi  22. 1884.    B^^OS. 
Moved  February  1,1884.  Ha:«4. 

Saint  Louis,  Mo 

Saint  Michael's,  Fort,  Alaska. 

Saint  Paul.  Minn . 

Saint  Vincent,  Minn Z 

Salt  I^ke  City.  Utah 

San  Antonio.  Tex^ 

San  Diego,  Cal 

Sandusky,  Ohio 

Sandy  Hook,  N.J. 

S«nford.Fla 

San  Francisco,  Cal 

San  Luis  Obispo,  Ckl 

H»^781. 

Moved  August  1,1884.    H«=95B. 
EstabUshed  June  1,  1885.    H^ 

Santa  F6  N   Mez 

270. 
Be-estab.  Dec.  L 1884.     Hs^TOSSu 

Savannah,  Qa. 

87 
8,550B 

227 
1,200B 

68 

84 
1,906 

644 

Siiaw,  Fort,  Mont. 

Shreveport,  La..'. 

Sill,  Fort,Ind.T. 

SltlcR,  AlMlri^ 

Smithville.N.C 

Spokane  Falls,  Wash 

Springfield,  HI 

Moved  Deoember  1,1884.     H«« 
1909. 

Stanton.  Fort,  N.  Mex 

Established  January,  1885. 

Stockton,  Fort,  Tex „ 

Tatoosh  Island,  Wash. 

Thomas  Camp,  Aria ,^ 

Toledo,  Ohio 

8,010B 

86 

2,710B 

651 

is"" 

244***" 

106 

8.809 

52 

1,228 
141 

Totten,  Fort,  Dak _ 

Unalaska,  Alaska. 

Valentine,  Nebr 

VIcksburg,  Miss 

Washington  City 

Established  April  21,1885. 
New  office,  April  21,  1885.    H= 

252.     Moved    June    1,     1885. 

Hs=209. 

West  Las  Animas,  Cola 

Wilmington,  N.  C. 

Wlnnemuoca,  "Sev.........^^,^^^^^ 

Yankton,  Dak 

H»4358. 

Yuma,  Ariz ......'. 

Note.— It  will  be  noted  that  the  elevation  of  the  following  stations  differs  from  that  In  the  last  re- 
port by  the  amount  set  against  each.  Cairo,  18  feet ;  Cincinnati,  8 ;  Indianapolis,  13 ;  Louisville,  21 ; 
and  St.  Louis,  12.  These  changes  are  hot  due  to  a  removal  of  office,  but  to  a  redetermination  of  the 
altitude  by  carefully  connecting  with  the  line  of  precise  levels  being  run  by  the  United  States  Coftst 
and  Geodetic  Survey  across  the  Continent  from  Sandy  Hook  to  the  Pacific. 

The  case  of  Cincinnati  is  especially  instructive.  The  former  elevation  depended  on  a  largo  nam- 
ber  of  can^l  and  railroad  levels,  all  of  whiuli  appeared  to  check  within  a  foot  and  yet  the  final  re> 
suit  was  in  error  by  8  feet.  The  difference  of  29  feet  between  Louisville  and  Cincinnati  has  been 
noticed  even  in  the  reductions  of  barometer  readings  for  the  isobars  on  the  daily  maps. 

When  this  line  of  levels  has  been  completed,  it  will  afford  a  most  important  base  from  which  we 
may  obtain  elevations  on  either  sidsand  at  many  points  where  great  unoertainties  exist  at  i»esent. 
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Appendix  66  d. 

List  of  Umado  reporters,  June  30, 1885. 


Z^ame. 


Post-offloe. 


CSounty. 


State  or  Terrltoiy. 


W.  E.  DeLap ; 

Suel  Foster 

W.  8.  Dennet 

John  J.  Hubley 

Georgre  Carrington 

Hervey  Barber : 

J.  C.  Whitmore 

W.  R.  Gregg 

O.  W.  Parsons. 

O.  A.  Archer 

Howard  O.  Lewis 

W.  H.  Higgins 

J.  P.  Lewellyn 

O.  P.  Baer 

Henry  J.  Q-rannis 

Charles  Kirehner 

Clarence  Gardner. 

A.H.Peterson 

H.  S.  Terry 

F.L.Sandford 

R.  W.  Putnam 

J.  W.  Perkina 

Alexander  Paul 

R.  P.  Colt 

George  S.  Card 

H.  Bessejr 

C.  Keckley 

A.  Norelins - 

John  D.  Dopf. 

Isaac  H.  Adams 

Messrs.  Webster  and  Coming.. 

Prof  Henry  M.  McFarland 

R.  J.  Spurr 

Israel  S.  Scott 

Edwin  L.  Childs 

J.  Sidner,  ir 

Olef  Olson 

PaulRoulet 


N.L.  Smith 

William  H.  Pomeroy.. 

James  Amy 

D.W.  Briggs 

William  M.  Taylor.*... 
G.  H.  Kallmeyer 

B.  F.Ferris 

W.  B.  Goodrich.. 

Joseph  Luce 

Irvine  Prather 

W.H.Scofield 

D.  P.  Davisjr... /... 

Rev.  A.  A.  Young 

O.G.Wall 

M.  C.  Thompson 

E.  P.  Stearns 

N.B.  McKay 

P.  W.  Sears 

E.Silverberg 

C.  G.  Parker 

T.E.Jenkins 

E.G.Hubbell 

E.  A.  Goodnough 

H.W.Smith 

J.  C.  Hatch 

T.Jewell 

W.  W.Moore 

T.A.Smith 

M.  C.  Waite 

W.E.Hull 

E.  L.  Berthoud 

B.  Craig 

J.  G.  Lawton 

S.  R.  Rittenhouse 

S.  M.  Locke 

J.  8.  Gerald.. 

August  Sweger 

p.  J.  Gilkey.. 


Bosoobel 

Muscatine 

Saco 

Menekannee 

WestWinsted 

Warwick 

Cordova 

Camden 

Providence 

Blackington 

Mount  Holly> 

Grant  City 

Mexico 

Richmond 

High  Forest 

Waumandee 

Burlington. 

Bath 

Utica 

Independence 

Tpsilanti 

New  Chester. 

Patch  Grove 

Poy  Sippi.. 

Daisy » 

Butternut 

Hillsborough 

Kiron 

Rockport 

Scranton.. 

Briggsvillc 

Hyde  Park 

Greendale 

Kirk's  Ferry  P.  O 

Crete 

Loradale 

Deer  Park 

Drury  College.  North 
Springfield. 

Centralia 

Edgerton 

Saint  Joseph 

Mount  Sterling 

Hemdon 

Best  Bottom 

Sunman 

Bingham 

Pueblo 

Russell  Gave 

Cannon  River  Falls... 

South  Bend 

New  Lisbon 

Lanosborough 

Waverly 

Etler 

American  City 

Moravia*. 

Peach  Orchard 

Mount  Vernon 

Dawn 

Pittsfield 

Oneida 

Adair 

Loyd 

Star  Prairie 

Gillett 

Bcloit 

Bamboo 

Prior  I^ke 

Golden 

Versailles 

De  Pere 

Reading 

Rockbury 

Beaver  Falls 

Avalanche 

Strong 


Grant 

Muscatine 

York 

Marinette 

Litchfield 

Franklin 

Rock  Island 

Lyon 

Providence 

Berkshire 

Burlington 

Sac... 

Andrain 

Wayne 

Olmstead : 

BufTalo , 

Dcs  Moines 

Freeborn 

Winona 

Buchanan 

Washtenaw 

Adams > 

Grant , 

Waushara 

Hamilton 

Ashland 

Fleming \ 

Crawford , 

Atchison 

Green 

Marquette 

Lamoille 

Fayette 

Catahoula  Parish.. 

Saline 

Fayette'. 

Saint  Croix 

Green 


Boone 

Rock 

Tensas 

Crawford 

Saline 

Montgomery . 

Ripley 

Somerset 

Pueblo 

Fayette 

GkK>dhue 

Blue  Earth 

Juneau 

Fillmore 

Pierce 

Dakota 

Nemeha 

Appanoose . ... 

Clay 

Franklin 

Livingston 

Berkshire 

Brown 

Adair 

Richland 

Saint  Croix 

Clay 

Rock 

Sauk 

Scott 

Jefferson 

Woodford 

Brown... 

Berks , 

Oxford 

Renville 

Vernon , 

Franklin 


Wisconsin. 

Iowa. 

Maine. 

Wisconsin. 

Connecticut. 

Massachusetts. 

Illinois. 

Minnesota. 

Rhode  Island. 

Massachusetts. 

New  Jersey. 

Iowa. 

Missouri. 

Indiana. 

Minnesota. 

Wisconsin. 

Iowa. 

Minnesota. 

Do. 
Iowa. 
Michigan. 
Wisconsin. 

Do. 

Do. 
Tennessee. 
Wisconsin. 
Kentucky. 
Iowa. 
Missouri. 
Iowa. 
Wisconsin. 
Vermont. 
Kentucky. 
Louisiana. 
Nebraska. 
Kentucky. 
Wisconsin. 
Missouri. 

Do. 
Wisconsin. 
Louisiana. 
Wisoonsln. 
Missouri. 

Do. 
Indiana. 
Maine. 
Colorado. 
Kentucky. 
Minnesota. 

Do. 
Wisconsin. 
Minnesota. 
Wisconsin. 
Minnesota. 
Kansas. 
Iowa. 
Arkansas. 
Texas. 
Missouri. 
Massachusetts. 
Wisconsin. 
Iowa. 
Wisconsin. 
Wisconsin. 
Iowa. 
Wisconsin. 

Do. 
Minnesota. 
Colorado. 
Kentucky. 
Wisconsin. 
Pennsylvania. 
Maine. 
Minnesota. 
Wisconsin. 
Maine. 
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Name. 


Post-Offloe. 


Oounty. 


State  or  Territory. 


Wilder  Pratt 

A.  Patrick- 

Rachael  Larrabee 

G.  W.  McDonald 

J.  J.  Palmer. 

John  Janzen 

Arthur  J.  CarrolU 

Henry  Tucker 

E.  D.  Winchester. 

Reuben  Adams 

William  B.  Pratt 

M.  F.  Billinffsley 

H.W.Pickens 

John  R.  King 

W.  L.  Wilkinson 

E.  D.  Henry 

J.  S.Towle 

T.  V.  Munson 

T.C.Craig 

0.  Knight 

G.  B.  Holden 

Henry  C.  Terrell 

William  Welsh 

R.  H.  Kirk 

C.  I^.  Fellows 

.John  A.  Wood 

William  Smith 

M.M.  Beck 

R.  B.  Boulton 

John  Ingleby 

1.  J.  Wheeler „ 

J.  G.  Brandon 

Enoch  L.  Fogg 

J.  L.  Stowell 

.R.  A.  A.  Morse , 

W.R,  Allen 

H.B.  Wilson 

B.  F.  Jonee 

James  H.  Maxwell 

C.K.Baxter 

C.  G.  Witherspoon 

W.B.Clark 

J.  K.  Gardner 

D.  W.  McNeal 

J.  J.  Webb 

W.  A.  Paddock 

W.  D.  Akers 

(Tcorge  Stockmeyer 

il.  A.  Swain 

A.  Patterson , 

1).  L.  Beaver 

J,  O.  Oien 

H.  C.  Rawson 

Prof.H.E.  Sadler. 

Edgar  W.Clarke , 

Robert  O.  Schoenfeleer..., 

W.G.Dartley 

A.  E.  Dolbear 

B.S.  Hoxie 

E.  O.Brauns. 

J.  H.Fawcett 

JohnH.McGillan 

J.  W.  Dawson 

John  Antry... 

T.  J.  Reeves 

P.  Clawson 

Arthur  Borger 

Henry  M.Crombie 

D.F.Akin 

W.C.Talley 

James  A.  Shanker 

Martiu  BischoflT. 

Henry  D.  A.  Ward , 

S.W.Morrison 

A.P.Jones 

E.  A.  Jones 

John  L.Meagher 

Frank  Tilton 

Charles  G.  Robinson 

Frank  J.  Wise 

M.E.  Paynter 

John  Alvey 

A.W.Green 


Freeman 

Grand  Marsh.. 

McGregor 

Montioello 

City  Point 

Mountain  Lake .. 

Plain  view... 

Otto 

Stacyville 

Hersey 

Prattsburgh 

Franklin 

Atalla 

Island  Lake 

TeUlngton.. 

Omro.. 

New  Avon 

Dennison  City.... 

Easton 

Glendale.. 

Baoon 

Elmwood 

Loyal 

Oxford 

Fasooro 

Rock  Branch..  .... 

Marshfield 

Holton.. 

Millersburgh 

Potsdam.. 

Monona 

Poughkeepsie 

Woodstown 

Bell  Centre 

Gainesville 

Pitman 

Redwing 

Beauregard 

Worthington 

W^Us 

Marystown 

Beebe ....'. 

New  Hampton... 

Wendell 

Fairview 

Ackerland 

Spring  Valley 

Fort  Scott. 

Union  Lake 

T^ee * 

Reading 

Freedom 

Slurgis 

Emporia.. 

Irvington 

Wellington 

Birch  Cooley 

College  Hill 

Albany 

Tracy 

Marion 

Mackville 

Redfield 

Albertha 

Seney 

O^Keana 

Wilson 

Glasgow 

Farmington 

Marble  Hill 

Beaver  Creek 

BufTalo 

Middletown 

Oxford 

Little  Wolf. 

Massillon 

Marysbnrg 

Green  Bay 

Campbellsburg. .. 

Pine  Bluff 

Midway 

Delavan 

Greenville 


Franklin 

Adams 

Clayton 

Wrfeht 

George 

Cottonwood.... 

Wabasha 

Clark 

Mitchell 

Saint  Croix 

Steu1)en 

Isard 

Etowah 

Lyon 

Charles  City.... 
Winnebago  .... 

Redwood.. 

Grayson 

7.«eavenworth  . 

Henrico 

Monroe 

Saline 

Clark.. 

Chester 

Kewaunee 

Woodbury 

Webster 

Jackson 

Bourbon 

Olmstead. 

Clayton 

Sharp 

Salem 

Crawford 

8umpter.». ...... 

Clay 

Goodhue 

Copiah 

Nobles 

Faribault 

Johnson 

White 

Chickasaw 

Cherokee. 

Brown 

I^eavenworth.. 

Pierce  

Bourbon 

Rice 

Carter 

Berks „ 

Waseca. 1... 

Saint  Joseph... 

Lyon 

Washington.... 

Renville 

do 

Middlesex 

Green 

Lyons 

Olmstead 

Outagamie 

Spink 

Randolph 

Plymouth 

Butler 

Niagara 

Trempealeau.. 

Dakota. 

Bollinger 

Rook 

Erie  

Middlesex 

Chester 

Waupaca. 

Stark 

Le  Sueur 

Brown 

Washington.... 

Jefferson 

Woodford 

Fairbault , 

Clay 


Bfaine. 

Wisconsin. 

Iowa. 

Minnesota. 

Virginia. 

Minnesota. 

Do. 
Indiana. 
Iowa. 
Wisconsin. 
New  York. 
Arkansas. 
Alabama. 
Minnesota. 
Virginia, 
Wisconsin. 
Minnesota. 
Texas. 
Kansas. 
Virginia. 
Wisconsin. 
Missouri. 
Wisconsin. 
Pennsylvania. 
Wisconsin. 
Iowa. 
Missouri. 
Kansas. 
Kentucky. 
Minnesota. 
Iowa. 
Arkansas. 
New  Jersey. 
Wisconsin. 


Arkansas. 
Minnesota. 
Mississippi. 
Minnesota. 

Do. 
Texas. 
Arkansas. 
Iowa. 

Do. 


Do. 
Wisconsin. 
Kansas. 
Minnesota. 
Missouri. 
Pennsylvania. 
Minnesota. 
Michigan. 


Illinois. 
Minnesota. 

Do. 
Massachusetts. 
Wisoonalon. 
Minnesota. 

Do. 
Wisconsin. 
Dakota. 
Arkansas. 
Iowa. 
Ohio. 

New  York. 
Wisconsin. 
Minnesota. 
Missouri. 
Minnesota. 
New  York. 
Connectiont. 
Pennaylv&nia. 
Wisconsin. 
Ohio. 

Minnesota. 
WLqconsin. 
Indiana. 


Keninoky. 
Minnesota. 
Iowa. 
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Name. 

PostH>ffloe. 

Ooanty. 

dtate  or  Territory. 

Prof.  P.  K.  Pattison 

Westfleld 

Chautauqua ».. 

Sioux 

Ohio 

New  York. 

C.N.Sawyer 

Iowa. 

E.C.Hildreth 

Wheeling 

West  Virginia. 
Missouri. 

John  C.  Whiteside 

Loutre  Island 

Edwin  H.  Cox 

Pekin 

Niagara  

Now  York, 

Rev.  P.  M.  Eckstein 

Conception 

Noctaway 

Missouri. 

Robert  Lynn 

Acton 

Yevsy 

Pembina 

Dakota. 

Chftrles  O.  Bocrnor 

Switzerland 

Indiana. 

G.  F.  Hunter 

Hawarden... 

Sioux 

Iowa. 

Walter  S.  Booth 

Minneapolis 

Sharon 

Grand  Coteau 

Hennepin 

Minnesota. 

Mrs.  B.  W.  Randall 

Le  Sueur 

Saint  Landry ... 

Pendleton 

Do. 

<\M.W5dman 

Louisiana. 

T.  M.  Barton 

Butler 

Kentnoky. 
Missouri. 

(^Shale^  Smith 

Saint  Louis 

De  Forest 

Dane 

Cicorge  Durkec 

Wisconsin. 

K.  M.  Hutchin.son 

Oshkosh 

Humboldt 

Winnebago 

Do. 

.1.  X.  Prouty 

Humboldt 

Iowa. 

William  Prcscott 

Bear  Valley 

Wabasha. 

Minnesota. 

A.  I.  Drake 

Cascade 

Gksodhue 

Do.- 

John  De  Boos 

Bigelow 

Nobles 

Do. 

<'.H.  Honey        .^ 

Kensington 

Walsh                

Dakota. 

Charles.!.  Ellis 

Marinette 

Marinette 

Wisconsin. 

F.M.Green 

Whiting     

Jackson 

Kansas. 

K.Whitcomb 

Friend 

Saline 

Nebraska. 

.V'bcrt  Campbell .'. 

Adrian 

Nobles. 

Minnesota. 

James  Rcea 

Avalon 

Livingston 

Missouri. 

C,  Stcffens 

Eraser 

Macomb 

Michigan. 

Dakota. 

Wisconsin. 

.\.  Gould 

John  O'Bryan 

Springlike 

Garfield 

729  Eleventh  avenue, 

N.  Minneapolis. 
Albany 

Kingsbury 

Jackson 

X.  M.  Cook 

Hennepin 

1>.  H.  Morgan 

Green 

Wisconsin. 

H.  W.  Xcft* 

Nevada 

Mercer 

Columbia 

Kentucky. 

James  H.  Haight 

Lowville 

Wisconsin. 

I..  P.  Miller  

High  Hill    

Montiromerv 

Missouri. 

(icorpc  Fairfield. 

Bridgeport 

Crawford 

Wisconsin. 

W.  S.  Prather 

North  Vernon 

Jennings 

Indiana. 

.\.  D.  IJundy 

Saint  Am*gar 

Mitchell  . 

Iowa. 

F.  Frederick 

Cross  Plaina 

Dane 

Wisconsin. 

J.  (^  Risk 

Canton  

Lewis  . 

Missouri. 

.Tohn  H.  IJrown 

Fair  Water 

Mazo  Manic 

Fond  du  Lac 

Wisconsin. 

Ilenrv  Schildt 

Dane 

Do. 

K.  F.  I^wis 

l/cwiston 

Columbia 

Do. 

ICiiuua  M.  Smith 

Mendota 

Dane 

Do. 

J.  (I  Fales 

Danville 

Boylos 

Kentucky. 

J.  M.  Elder 

Concord 

Hancock 

Pike                       .    . 

Iowa. 

('harlos  A.Kendall 

Barry 

Elmwood 

Illinois. 

.John  Regan 

Peoria 

Do. 

.Vlexander  Hawkin 

West  Newton 

Nicollet 

Minnesota. 

Thomas  J.  Felrer 

Enterprise 

Winona 

Do. 

ii   n.  Yapp 

V/aucousta.. 

Fond  du  T<ac 

Wisconsin. 

Andrew  W.  Pederson 

Comfrey 

Brown 

Minnesota. 

(\  H.  Benton 

Dodge 

Do. 

John  Collet 

Indianapolis 

Chester    .... 

Marion 

Indiana. 

J.  Shaw 

Olmstead 

Mahaska 

Minnesota. 

.Joseph  Boyd 

Oskaloosa 

Iowa. 

E.  A.  Hickman 

Independence.  . 

Jackson  

Hamlin 

Missouri. 

C  P.  Parsorii 

Spaulding 

Dakota. 

J.  F.  Martin 

Effingliam 

Atchison      . ..... . 

Kansas. 

O.  A.  GoflTJr 

Elmira 

Chemung 

Rock 

New  York. 

George  S.  Barnes •. 

Handy 

Of^lTAlnOOA .    . 

Minnesota. 

Erasmus  Haworth 

Mftbft-lrft 

Iowa. 

Xathaniel  Shute 

Exeter 

Rockingham..... 

Rock. 

Pierce          

New  Hampshire. 
Wisconsin. 

K.  Traev  Brown  

Hanover 

F.  H.  King , 

A.M.Carter 

River  Falls 

Do. 

Johnstown 

Rock 

Do. 

H.  M.  Weston 

Greenwood 

Clark 

Do. 

P.E.Orear 

Orearville 

Saline 

Missouri. 

E.  Hildebrand 

Philadelphia..  . . 

Philadelphia ! 

Pennsylvania. 
Alabama. 

Mrs.  P.  H.Mell 

Auburn 

Lee 

Oscar  J.  Lawrence 

Arlington 

Tarrant. 

Texas. 

E.  A.  Gore 

Marshall 

Lyon  

Minnesota. 

Peter  Wodzynski 

Stoddard 

Vernon .... 

Wisconsin. 

(icoTge  R.  Cather 

AshviUe 

Sorinir  Valley 

Saint  Clair 

Alabama. 

C  Q.  Edwards 

Fillmore 

Minnesota. 

William  J.  Waggoner 

viSl^..:.*"^::.:::::.::: 

Richland 

Wisconsin. 

E.  8.  Mitchell 

Tigerton 

Shawano.. 

Do. 

R-  S.  Morse 

Beetown 

Grant 

Do. 

George  Daw 

Ottawa. 

Waukesha 

Do. 

A.  F.  Berry 

Springville 

Lawrence 

Indiana. 

S.  N.  Kingsiey 

liOganville 

Sauk 

Wisconsin. 

Mrs.  J.  Campbell 

Sibley 

Osoeola 

Iowa. 

John  T.  Bedally  

Trim  Belle 

Pierce 

Wisconsin. 
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Name. 


Po0t-oiBce. 


County. 


State  or  TeTritory. 


G.  B.  Braokett 

H.  P.  Hanson 

J.  H.  J.  Willlamg 

E.  F.  TcHt 

Spencer  Haines mm« 

.James  B.  Wallaoe 

J.  Beimers 

Abraham  Vines 

J.  B.  Porter 

W.  B.  Strong. 

Daniel  James. 

£.  M.  Shepard 

Robert  Severs. 

EUwood  Cooper  

Edward  Newhouse.... 

C.  Bonnin.. 

Ij.  Stotre 

J.  T.  Davenport 

Thomas  L.  wakeley.. 

J.J.B.MeElrath 

K.  B.  Memminger 


Colin  Macrar.. 
J.S.Stewart... 
R.  L.  Rhodes.. 
Henry  D.  Capers.. 


W.  M.  Chapel 

George  H.  Larison.... 

K.C.Pope 

George  L.  De  Hines.. 

E.  Parsons 

T.  «.  Patrick 

H.F.Walker 

.TohnT.  Hardie.. 


Levi  Clippinger. 

Albert  Rawluis 

A.  I.  I^ing 

J.  H.  Brownlee 

John  Minor 

•John  C.  Glover 

W.  F.  Brewer - 

Mary  R.  Dusenberg 

G.  P.  Harley..«. 

W.  H.  Hatfield 

D.  L.  Cheatham 

Grace  G.  Cochran 

J.  M.  Bivins a.... 

W.J  Goss 

E.  McRne 

James  E.  Crossland.. 

V.B.  Clark 

L.Holt 

N.  A.  Whitmore 

J.  K.  Milner 

James  Smith 

D.  A.  Jordan 

AVilliam  T.  Hamilton..... 

E.  Ramble 

Sampson  Pope 

W.  C.  Rose 

John  H.Friek 

J.M.Pugh 

O.S.Jones 

Thomas  W.  Halloway.... 

James  A.Dunlap 

Mrs.  H.N.  Sutton 

M.H.  Allen 

J.  H.  Hcndly 

H.H.  Guernsey 

D.  F.  Waltc 

E.A.S.Mixon 

James  H.  Paw 

L.H.Boyken 

T.J.Gray 

Dr.  William  W.Twitty... 
Professor  J.  E.  Davies.. .. 

J.N.  Garrison 

W.W.Crosby 

John  W.Lutx 

R.  A.Gohcr ^ 

R.n.Irby 

C.I.ipht/oot 

>V,  J. A'.  Thurston 


Denmark 

Haywood 

Doran*s  Cave 

Omaha 

Rancocas 

Mount  Pleasant 

Calumet  Harbor... 

Vine's  Springs. 

Silver  Creek.. 

Northfleld 

Yarnallton.. 

Springfield ..«.. 

Washington  Harbor. 

Santa  Barbara... 

Edwards.. 

Bondnel 

Sun  Prairie 

Whitesburg 

Germania 

Centre 

17  Broad  at.,  Charles- 
ton. 

Camden 

Oxford 

Hephsibah 

AdalrsviUe- 

Kingston 

LambertviUe. 

Battleborottgh 

Hope  Station ^.. 

Dallas 

White  Oak 

Jackson  Station.. 

67  Carondalet  street.. 

Oentralla 

Eastland 

Dale 

Plainsville 

Sun  Hill 

Batesburg ^ 

Duluth. 

Concord 

Allendale 

Hollvwood 

Davidsborough 

Anderson 

Albemarle. 

Harmony  Grove. 

Wadesborough. 

Aiken 

Blountaville 

Siluria 

Canton 

Columbiana 

Lexington 

Jackson 

Talking  Bock 

Gogglnsville 

Newberry 

Timmonsville 

Warrenton. 

Morrl8vill€. 

Manly 

Pomaria : 

Cedar  Hill 

Big  Creek 

Beverly 

Ansonville 

Altamont 

Bsrron 

Barnwell 

Smithfleld 

Brooks*  Station 

Choctaw  Agency 

Camilla 

Madison. 

Gillsville 

i  Crosby ville 

Cave  SprinfTS 

I  Dougherty.." i 

Linton 

I  Pclhani I 

Cloyton 


Lee 

Freeborn 

Jackson 

Douglas 

Biirlmgton 

Westmoreland.. 

Fond  du  Lac 

Ripley 

Floyd 

Bice 

Fayette 

Green 

Door. 

Santa  Barbara.. 

Sheboygan. , 

Shawano 

Dane 

Carroll , 

Calhoun 

Cherokee 

Charleston. , 


Kershaw. 

Newton 

Richmond ji 

Barton 

Green  Lake 

Hunterton , 

Edgecombe 

Lexington 

Gaston 

Fairfield 

Aiken 

New  Orleans... 

Nemaha 

Eastland 

Cottonwood..... 

Gordon 

Washington..... 

Lexington. 

Gwinnett. 

Cabarrus 

Barnwell 

Richland.. 

Washington 

Anderson ..:..... 

Stanley 

Jackson , 

Anson 

Aiken 

Jones... 


Shelby 

Cherokee 

Shelby 

Davidson. 

Northampton .. 

Pickens 

Monroe 

Newberry 

Darlington 

Warren 

Wake 

Moore 

Newberry 

Anson 

Forssrth 

Anson 

Anson 

Deuel 

Houston.. 

Barnwell 

Johnston 

Fayette 

Oktibbeha. 

Mitchell 

Dane 

Banks 

Chester 

Bullitt 

Dawson 

Hancock 

Mitchell 

Johnston 


Iowa. 

Minnesota. 

Alabama. 

Nebraska. 

New  Jersey. 

Pcunsylvania. 

Wisconsin. 

Indiana. 

Georgia. 

Minneso^. 

Kentucky. 

Missouri. 

Wisconsin. 

California. 

Wisconsin. 

Do. 

Do. 
Georgia. 
Alabama. 

Do. 
South  Caiolha*. 

Do. 
Georgia. 

Do. 

Do. 
Wisconsin. 
New  Jersey. 
North  Carolina. 
South  Carolina. 
North  Carolina. 
South  Carolina. 

Do. 
Louisiana. 
Kansas. 
Texas. 
Minnesota. 
Georgia. 

Do. 
South  Carolina. 
Georgia. 
North  Carolina. 
South  Carolina. 
Georgia. 

South  dorolina. 
North  Carolina. 
Georgia. 
North  Carolina. 
South  ChMolina. 
Georgia. 
Alabama. 
Georgia. 
Alabama. 
North  Carolina. 

Do  . 
Cteoma. 

South  Carolina. 

Do. 
Missouri. 
North  Carolina. 

Do. 
South  Carolina. 
Nortik  Carolina. 
Gborgia. 
North  Carolina. 

Do. 
Dakota. 
Georgia. 
South  Carolina. 
North  Carolina. 
Georgia. 
Mississippi. 
Georgia. 
Wisconsin. 
Georgia. 
South  Carolina. 
Kentucky. 
Georgia. 

Do. 

Do. 
North  Carolina. 


Digitized  by 


Google 


REPORT   OF   THE   CHIEF   8IGKAL   OFFICER.  581 

IM  of  tornado  reporters,  June  30,  1886 — Continiied. 


Name. 


Post-oiBoe. 


County. 
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A.M.MoMullen 

Richard  L.Rowe ^ 

J.  A.  Parham , 

R.  B.  McArver , 

William  M.  Jones 

J  .  C.  Goodman , 

J.  S.  Stewart,  jr 

Jackfion  Counts 

B.F.Benton 

C.C,  Chandler , 

Alexander  A,  Beard 

W.C.Baflkina 

C.Martin 

A.  8.  Marsh , 

Charles  De  St.  Roseana.. 

James  McFarlane , 

J.M.HeadJr 

W.B.  Spencer 

S.  Pierson  

F.J.Blackwell...: 

W.Nelson 

John  Goodrich 

W.F.Watson 

R.  C.  Alexander 

R.  M.  Raymond 

J.M.Campl)ell 

Henry  S.  Glover 

W.B.Smith 

Marvel  Ritohie 

M.  F.  Huntley 

J.T.Rose 

H.Buckley 

Arthur  Harvin 

C.W.Stanton 

R.  J.  Harper 

W.  H.S.Harris 

G.H.Hannah 

James  C.  Klugh 

J.  W.  M^ors 

J.  J.Talley 

Ansel  Strickland 

Thad  C.  Sturgls 

Chas.  Nickerson 

John  W.  Caldwell 

J.A.Keller 

C.E.Bessey 

Edward  B.  Smith 

I.  Varenbcrg 

H.  Good 

J.  M.  Dorsey 

R.  W.Boyd 

Tbos.  B.  Dedrer 

Edgar  L.  Larkin 

James  O.  Ladd 

B.C.Smith. 

I.  A.  Ledbetter  

W.  F.  Brookshine 

E.W.  Griffith 

L.M.Burkett 

T.W.Methvin 

P.  D.  Huff 

J.R.Culp 

William  Gesner 

William  Bradley 

C.  E.  Greene 

J.  J.  Bunch 

D.C.  Hodo 

W.H.Jones 

Charles  S.  Prosser 

P.P.Maxwell 

John  M.  Vean 

Georjje  H.  Carter 

Clmrles  D.  Chappell 

W.T.  Holland 

H.D.  InRcrsoll 

C.B.LaHatte 

R.  P.  Collins 

W.S.Sanford 

Jer.S.  Bray 

D  H.Hepler 

W.P.Coker 

J.B.WrlRht 

Jacob  W.  Whorton 


Landsford 

Rock  Valley 

Lockville 

Coosa 

Cary 

Goodman 

Cave  Spring 

Peak 

Raymond 

Bascobel 

Wilsonville 

Coats  Bend 

Martinis  Cross  Roads 

Harrisburg 

Augusta 

Towanda 

Linwood 

Murfreesborough 

Enfield 

Lavonia , 

Smith's  Turn  Out 

Enfield , 

Watsonville 

Homer 

Hailes  Gold  Mine 

Oak  Grove , 

Monticello 

Tumbling  Shoals 

Copal  Grove 

Lane^s  Creek 

Indian  Trail 

Now  Providence 

Oakland 

Elk  City 

Sandy  Ridge 

Jonesville 

South  Bosque 

Abbeville 

Majors 

Ix>velace..^ 

Cummings 

Columbus 

Big  Creek 

Clarksville 

Tunnel  Hill 

Ames 

Smithsborough 

Paint  Rock 

Marietta 

Massey  Creek 

Darlington 

l.ittleWarrior> 

New  Windsor 

Cheraw 

Cold  Water 

Edinborough  

Powelton 

Ozark 

Pine  Ridge 

Senoia 

Saint  Albans 

Rossville 

Birmingham 

Mapleton 

Long  Cane 

Poverty  Hill 

Carrollton 

Rtngwood 

Ithaca 

Davidson  College 

Neillsville 

Carter's  Mills 

Jenkinsville 

Marion  Station 

Dahlonega 

Gainesville 

Hanrahan 

Livingston 

Foust's  Mills 

Hannersvillc 

Cedar  Grove 

High  Tower 

Forney 


Chester. 

Sioux 

Chatham 

Floyd  

Wake 

Anson , 

Floyd 

Lexington 

Union 

Jackson 

Spencer 

Eftowah 

Calhoun 

Saline 

Richmond 

Bradford 

Pike 

Hertford 

Halifax 

Franklin 

York 

Halifax 

Rowan 

Banks 

Lancaster , 

Union 

Jasper 

Ijaurens 

Stanley 

Union 

do 

Montgomery 

Clarendon 

Montgomery 

Henry 

Union 

McLennan 

AbbevlUe 

Anderson 

Troup 

Forsyth 

Muscogee 

Edgefield 

Montgomery 

Hardin 

Storey 

Jasper 

Jackson 

Greenville 

White 

Darlington 

Blount 

Mercer 

Chesterfield 

Elbert 

Montgomery 

Richmond 

Dale 

Twiggs 

Coweta , 

Greenville 

Chester 

Jefferson 

Abbeville 

Troup 

Edgefield 

Pickens 

Halifax 

Tompkins 

Mecklenburgh.. 

Clark 

Moore 

Fairfield 

Lauderdale 

Lumpkin 

Hall 

Pitt 

Floyd 

Randolph 

Davidson 

Laurens 

Forsyth 

Cherokee 


South  Carolina. 

Iowa. 

North  Carolina. 

Georgia. 

North  Carolina. 

Do. 
Georgia. 
South  Carolina. 
North  Carolina. 
Georgia. 
Kentucky. 
Alabama. 

Do. 
Illinois. 
Georgia. 
Pennsylvania. 
Alabama. 
North  Carolina. 

Do. 
Georgia. 
South  Carolina. 
North  Carolina. 

Do. 
Georgia. 
South  Carolina. 
North  Carolina. 
Georgia. 
South  Carolina. 
North  Carolina. 

Do. 

Do. 
Tennessee. 
South  Carolina. 
Kansas. 
Georgia. 
South  Carolina. 

South' Carolina. 

Do. 
Georgia* 

Do! 
South  Carolina. 
Tennessee. 
Kentucky. 
Iowa. 
(Georgia. 
Alabama. 
South  Carolina. 
Georgia. 
South  Carolina. 
Alabama. 
Illinois. 

South  Carolina. 
Georgia. 
North  Carolina. 

Do. 
Alabama. 
Georgia. 

South  Carolina. 

Do. 
Alabama. 
South  Carolina. 
Georgia. 
South  Carolina. 
Alabama. 
North  Carolina. 
New  York. 
North  Carolina. 
Wisconsin. 
North  Carolina. 
South  Carolina. 
Mississippi. 
Georgia. 

North  Carolina. 
Georaia. 
North  Carolina. 

Do. 
South  Carolina. 
Georgia. 
Alabama. 
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Names. 

Post-office. 

County. 

State  or  Territory. 

Jo«iahE.PridgeD 

John  B.  Boyd 

Qeorro  B.  Tillton. 

Key 

Sonora 

Cherokee 

Gt>rdon i 

Alabama. 
Geoigia. 

Aurora 

Kane « 

Ingham 

Lowndes 

Ulinois. 

Irvin  F.  Smith 

T  Aiming 

Michigan. 
Mississippi. 

J.A.SAlt«r 

Crawford 

W.  A.  Ellington 

James  L.  Strain 

B.  E.  Barnard ~........ 

Beaumont              .. .  . 

Chatham 

North  Carolina. 

Etta  Jane 

Vanderbllt    Univer- 
sity. 
Athens  .... 

Union 

Kfwfi^vii)^ 

South  Carolina. 
Tennessee. 

T.  J.  Lake » 

Limestone 

Delaware 

Alabama. 

A.  J.Phinney 

Munoie 

Indiana. 

P.J.  Hay 

LibertvHill       

Kershaw 

South  Carolina.   - 

W.  T.  McGlothlln 

Richland  Station 

Winfred 

Sumner 

Tennessee. 

G.  P.  Lloyd 

Jasper 

Georgia. 
South  Carolina. 
Georgia. 

J.  S.  WrlRht. 

J.  M.  Dill 

Duncans 

Clay  Hill 

Coronaca 

Camp  Ridge 

Dido 

Glenn  Springs 

Crawford 

Cedar  Grove 

Spartanburgh 

Lincoln 

W.  T.  Henderson 

Abbeville 

Williamsburgh 

South  Carolina. 

Samuel  D.  McOill 

Do. 

W.  M.  Dalton 

Choctaw 

Spartanburgh 

Lowndes 

Mississippi. 
South  Carolina. 

John  N.  Miller 

William  A.  Love 

Mississippi. 
G^onria. 

J.  F.  Smith 

Walker 

W.  J.  Taylor 

Cloverdale 

Brushy  Creek 

Big  Oak 

New  Market 

Dade 

DoT 

J^W.  Koaamond 

Anderson 

South  Carolina. 

C.  D.  Williamson 

Moore 

North  Carolina. 

Oeorg^e  D.  Norris 

Madison 

Marshall 

Alabama. 

Henry  D.  Bennett 

Guntersville 

Goodgion's  Factory... 
Albertsons.  . 

Do. 

L  E.  Ooodirion 

Laurens 

South  Carolina. 

B.  F.Grady 

A.  P.  Murray 

Duplin 

North  Carolina. 

Albany 

Delaware 

Indiana. 

I.  D.  Jx>ve 

Oktibbeha 

SDrinirDort' 

Oktibbeha 

Mississippi. 
Indiana. 

H.  Benedict 

Henry 

Frank  Burns 

Blountsville 

Riches 

Blount 

Alabama. 

John  a.  Walfier 

Sauk 

Wisconsin. 

O.  L.  Williams,  jr. 

J.  W.  Each 

Nacoochee         

White 

Georgia. 

Holland's  Store 

Anderson 

South  Carolina. 

I.  R.  Littlejohn 

Asbury 

Union 

Taney 

Do. 

Silas  C.Tumbo 

Protem 

Bethlehem 

Missouri. 

J.  W.  SesRoms 

Hertiord 

Champaign 

North  Carolina. 

I.  L.  Guthrid^ 

O.G.Wilson 

Mingo 

Ohio. 

Milledireville 

Ba4dwin 

Georgia. 

James  A.  Garvin 

Newton 

Catawba 

North  Carolina. 

James  H.Bishop 

W.  A.  Montgomery 

BeulaviUe 

Cross  Plains 

Chapel  Hill  

Duplin 

Do. 

Calhoun 

Orange 

Greene 

Alabama. 

J.  W.  Gore 

North  Carolina. 

John  McColn 

Strafford   ,  .,  ..-,,.. 

Missouri. 

W.B.KInff 

Black-jack  . 

Robertson 

Tenncissee. 

G.J.  N.  Wilson..* 

Jefferson...., 

Jackson 

Georgia. 

J.A.Roberta 

Campbell 

Etna 

Knox 

Tennessee. 

C.  H.  Eeolf 

Licking 

Ohio. 

K.T.Daniell 

Cross  Plains 

Calhoun 

Alabama. 

Seaborn  Kitchens 

Gibson 

Glascock 

Georgia. 

J.  M.  Henderson '. 

Stout 

Union 

North  Carolina. 

.1.  S.  Renninger 

Minnesota 

Lyon - 

Fairfield 

Etowah 

Minnesota. 

Charles  Ambrose,  jr 

Millersport 

Ohio. 

W.C.Barkin 

Coats  Bend 

Alabama. 

J.  E.  Willet 

Macon 

Bibb 

Georgia. 

Charles  A.  Beam 

Beamville 

Allegheny 

Pennsylvania. 

O.  B.  Telford 

Grove  Level 

Banks 

Georgia. 

William  P.  Hoy 

Millville 

Spartanburgh 

South  Carolina. 

William  Riley 

Ohio 

Lincolnton 

Bath 

Pottstown 

Anderson  , 

Do. 

B.  F.  Grim 

Lincoln 

North  Carolina. 

A.J.McCall 

Steuben 

Do. 

Charles  Moore 

Montgomery 

Pennsylvania. 

A.Sharpless. 

West  Chester 

Chester. 

Henry 

Rutherford 

Do. 

J.  N.  Smith 

Mount  Summit. 

Indiana. 

C.M.Hunt 

Gamble's  Store 

North  Carolina. 

L.M.Werts 

Clouds  Creek 

Edgefield 

Scott 

South  Carolina. 

W.H.Pratt,  secretary  Acad- 
emy of  Natural  Science. 
F.E.Jerome 

Davenport 

Iowa. 

Russell 

Russell - 

Clark 

Kansas. 

John  Covert 

Oregon 

Indiana. 

John  R.  Shaffer 

Fairfield 

XiCdyard 

Jefferson 

Iowa. 

F.  E.  Oharlesworth 

Outagamie 

Wisconsin. 

A.  T.  Fuller 

Hogansville 

Troup  

Georgia. 

M.  W.  Coulter 

Columbus 

Platte  City 

Monroe 

Edina 

Clierokee 

Platte 

Monroe 

Knox 

Miami 

Wilkes 

Sussex 

Clay 

Kansas. 

T.F.  Warner 

Missouri. 

A.B.  Braydon 

Michigan. 

Frank  P  Hall 

Missouri. 

S.  A.  Day 

Osawatomie 

Kansas. 

Geo.  Ware 

Wsshington 

Georgia. 

Miss  E.  Foster 

Newton 

New  Jersey. 
Nebraska. 

MarUn  Clark 

Sutton 
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Name. 


A.  8.  Carrey 

A.  M.  Oibeon 

A.  D.  Cadwallader.. 

W.  B.  Jonee 

D.  W.  Brainard 

J.  W.  Oroesbeck 

Aliped  a  Franklin.. 

James  Seaborn 

D.  C.  Neff. 

T.  B.  Headford 

W.M.Owen 

T.J.  Painter 

W.  S.  Ruckel 

I.  A.  Ward 

W.  CStovall 

L.  M.  Putnam 

A.  B.  Woodruff 

James  S.  Robinson.. 
A.  P.  Trautwein 


W.  A.  Battaile 

J.  W.  Knight 

J.  B.Spencer 

Prof.  C.  P.  Conrad.. 

8.  E.  Hooker 

Dr.  S.  B.  Bowles 


liobert  Woody 

Dr.  B.C.  Kedgie 

II.  11.  Clayton 

J.  R  Hopkins 

B.  H.Sellmeyer 

J.U.Woodfill 

J.  W.  Ingles 

Dr.  James  Davis 

W.B.  Lesser 

Samuel  R.Weed 

E.D.  Springer 

W.T.Boyse 

H.  Eastland 

Lee  S.Cobb 

A.E.McOoffin 

B.B.Barry 

A.W.Wilmarth , 

E.S.Oriffln 

H.D.OIds 

Stephen  Chapman.. 

John  L.  Tunnel! 

Rev.  Ira  R.  Hicks..... 


Poafe-offioe. 


C.  J.  Bayer 

J.  M.  Martin 

Dr.  Frank  Prince 

William  Dunlap 

W.  C.  Mathews 

G.  W.  Clements 

S.  A.  Harris 

William  A.  McCresless 

Benjamin  V.  Dorsey 

Benjamin  P.  Berry 

R.  A.  Rouse 

D.  A.  Montgomery 

J.II.Spote 

P.  H.  Dover 

William  W.Kinezey 

J.  J.  A.Sharp 

H.C.  Moore 

H.T.  Barnes 

W.K.Sharp 

W.  E.  Manning 

George  Wilcox 

G.E.Weber 

R.  T.Rush 

H.D.  Mason 

E.C.Smfth 

Augustus  H.  Erwin 

John  G.Finley 

W.J.Bell 

J.  B.  Jones 

W.  A.  Spencer 

John  II,  Dent 

8.A.Grcgg,jr 

JohnF.BlHJiop Woodville, 

George  A.  Vance |  Mound  Valley 


Trenton 

Chepultepec 

Lincoln 

Hemdon 

Grlnnell 

Harvard 

Covington 

Fair  Play 

Day 

Esaexville 

Crothersville 

Connesauga 

De  Witt 

Troy 

Rock  Mart 

Swain 

Woodruffs 

WiUington 

OAoe  of  Continental 

Works. 

Mobile 

Racine 

Arilla 

Fayetteville 

Georgetown 

Greenfield.. 

Crayton 

Agricultural  College- 

Murfreesborough 

Mabelvtde 

Knobel 

Verona » 

Pleasant  Hill 

Kellogg 

Tama  City 

Wabaunsee 

South  Creek 

Long  Branch 

Forest 

Onondaga 

Lyons 

Pollocksville 

Embarrass 

Rices .... 

Cedar  Rapids 

Bloomfield 

Ozark „.. 

Pinkelville.West 

Saint  Louis 

Cedar  Rapids 

Corinth 

Jonesborough 

Wolf  Creek 

Tennille 

De  Armanville 

Da wson*H  Cross  R^ds.. 

Albertville 

Jasper 

Brownsville 

Scranton 

Pleasant  Ridge .... 

Stokes  Bridge 

Whitaker 

Diamond 

Walesco 

Macon 

WorthviUe 

Townville 

Spring  Hope 

Carbonton 

Opelika 

HarrisviUe 

William's  Mills.... 

Toad  Vine 

Grace 

Bruner 

Gaffney  City 

Hemdon 

Peoples 

Cave  Spring 

Mars  Bluff 


County. 


Gihaon 

Blount 

Logan 

Burke  

Poweshiek 

McHenry 

Newton 

Ooonee 

Clark 

Bay 

Jackson 

Murray 

Carroll 

Lincoln...? 

Polk 

Spartanburg.. 

do 

Abbeville.. 

Greenpoint.... 


Mobile 

Racine 

Jasper 

Washington 

Ottawa. 

Dade ., 

Fannin 

Lansing 

Rutherford 

Puhiski 

CUy 

Lawrence 

Saline 

Wabasha 

Tama 

Wabaunsee 

Beaufort 

Saline 

Scott 

Ingham 

Rice 

Jones 

Waupaca 

Pickens 

Linn 

Stoddard 

Christian.. 

Saint  Louis 


Linn 

Alcorn 

Jefferson 

Saint  Ckiir 

Washington 

Calhoun 

Halifax 

Marshall 

Pickens 

Blount 

Williamsburgh... 

Green 

Darlington , 

York 

Gilmer 

Cherokee 

Bibb 

Butts 

Anderson 

Nash 

Moore 

Lee 

Montgomery 

Chatham 

Jefferson 

Lumpkin 

Calhoun 

Spartanburgb 

Burke , 

Laurel 

Floyd 

Marion 

Jackson 

Labette 


State  or  Territory. 


Tennessee. 

Alabama. 

lUinols. 

Georgia. 

Iowa. 

Illinois. 

Georgia. 

South  Carolina. 

Wisconsin. 

Michigan. 

Indiana. 

Georgia. 

Missouri. 

Do. 
Georgia. 
South  Carolina. 

Do. 

Do. 
New  York. 

Alabama. 

Wisconsin. 

Missouri. 

Arkansas. 

Kansas. 

Missouri. 

Georgia. 

Michigan. 

Tennessee. 

Arkansas. 

Do. 
Missouri. 
Nebraska. 
Minnesota. 
Iowa. 

North  Carolina. 
Illinois. 
Mississippi. 
Michigan. 


North  Carolina. 
Wisconsin. 
South  Carolina. 
Iowa. 
Missouri. 

Do. 

Do. 

Iowa. 

Mississippi. 

Alabama. 

Do. 
Georgia. 
Alabama. 
North  Carolina. 
Alabama. 
Georgia. 


South  Carolina. 


South  Carolina. 


Do. 
Ge<irgia. 


Do. 

Do. 
South  Carolina. 
North  Carolina. 

Do. 
Alabama. 
North  Carolina. 

Do. 
Alabama. 
Georgia. 
Alabama. 
South  Carolina. 
Georgia. 
Kentucky. 
Georgia. 
South  Carolina. 
Alabama. 


Digitized  by 


Google 


684  KBPOET   OF   THE   CHIEF   SIGNAL   OFFICER. 

JM  of  tornado  reporters,  June  30,  1885 — Continued. 


Name. 

Post-office. 

County. 

State  or  Territory. 

Sylveirtftr  Flairlftr 

Whitehall 

Pine  Log 

Trempealeau 

Wisconsin. 

J.B.Brltton 

Bartow 

Georgia. 

H.  G.  Beed 

Anderson 

Anderson 

South  Carolina. 

J.  M.Sobertson 

Laurens 

Liaurens      

Do. 

8.E.Freeland 

Plum  Branch 

Edgefield 

Do. 

B.H.McEokron 

Concordia 

Cloud 

Kansas. 

Paul  Quattlebaum..... 

Leesville 

Ea&ula 

Lexington: 

South  CA-roliPA. 

H.  C.  BiMsell 

Barbour , 

Alabama. 

Col.  Q^orge  H.  Faribault 

Archer  I>odffe... 

Johnston 

Nor(i>  Carolina. 

Pacolet .„ 

Spartanburgh 

South  Carolina. 

A.  E.'^turgis 

Thompson 

McDuffie 

Wilcox 

Georgia. 

'Wt  A.MoTAn* 

Abbeville 

Georgia. 

B.Niblack 

Virgil 

Jackson  .„ 

8.  E.  McMillan 

Tabernacle 

Marion 

Jackflon 

South  Carolina. 

L.  C.  Coulaon 

Scottsbo  rough 

J.  8.  Jossey 

Maynard.... 

Monroe 

Georgia. 

J.  H.  8tephen8on 

Flat  Rock 

Kershaw- 

South  Carolina. 

G.V.Young- 

Waverly 

Clay 

Mississippi 

TsaacT  Wilson 

Trenton 

Jones 

North  Carolina. 

Dr.  G.  G.  'Whitoomb 

Ogretta. 

Cherokee 

Spartanburgh 

Do. 

G.  A.  Tike 

Jamea  G.  Van  Frank 

KiUMton. 

Dodge 

Minnesota. 

W.  A.  Hunter 

Hunters 

Abbeville 

South  Carolina. 

J,  P.  a.  <>mpb^)l 

Trenton 

Smith 

Mississippi. 

I.F.  CavenesB 

Buffalo  Ford 

Randolph 

North  Carolina. 

L.  8.  Fuller 

Lisbon.- 

liaurens. 

South  Carolina. 

Dr.  John  M.  Surface 

Lake  City 

Jackson 

Missouri. 

J.  Frank  Folger 

Pickens  C.H 

Pickens 

Henry 

South  Caix>lina. 

T.  A.  Bereman. 

Mount  Pleasant 

Iowa. 

J.Shuster 

Farmers  ville 

Union 

Duplin 

Louisiana. 

8. 0.  Middleton 

Hallsville 

North  Carolina. 

T.  J.  Cowden 

Grief 

Bradley 

Tennessee. 

H.  Edmund  Ravenel 

Keowee 

Somerset 

Oconee 

Pulaaki 

South  Carolina. 

John  Inman 

Kentucky. 

K.Robertson 

Mountain  Home 

Oneal 

Baxter 

Arkansas. 

iRnatiuB  F.  Reese 

Greenville 

South  Carolina. 

William  Bell 

Osasre 

Mitchell 

Iowa. 

Dr.  D.  W.  Dunn 

Chatauqua 

Chatauqua 

Kansas. 

Robert  L.Steele 

Rockingham..    .  .  .  w, 

Richmond 

North  Carolina. 

Dr.  E.  T.  McSwain 

Cross  Hill 

Laurens 

Hart 

South  Carolina. 

B.  Rowers 

Bowersville 

Carroll 

Georgia. 

W.  Au^st  Fonda. 

Carroll 

Iowa. 

Jos.  Cohen 

Alfonte 

Madison 

Indiana. 

Thomas  Dal  ton 

Green  Mount 

Laurel 

Kentucky. 

W.F.Hooseal 

Little  Mountain 

Lexington - 

York 

South  Carolina. 

Z.D.8mith 

Do. 

AmasaCobb. 

Beloit  

Mahoning 

Ohio. 

William  Curry 

Blue  Hill 

WebHter 

Nebraska. 

A.  C.  Mcintosh 

Taylorsville 

Hamburg -. 

Gillsville 

Alexander 

North  Carolina. 

H.  L.  Seib 

Saint  Charles 

Missouri. 

John  T,  Camp 

Hall 

Georgia. 

D.  R,  Elkin  ..:. 

Alston 

Fort  Atkinson  

Fairfield.... 

South  C^ut>Iina. 

M.  H.  Ganonfc 

Jefferson 

Towns - 

Warren 

Wisconsin. 

G^eorse  W.  Johnson 

Campagne 

Bridgeport 

Troup  Factory 

Georgia. 

Jos.  Haberthier 

Missouri. 

J.  O.  Perry 

Troup 

Madison 

Macoupin 

Georgia. 
Illinois. 

N.  8.  Whitney 

Edwardsville.  - 

Robert  A.  Wood 

Woodburn 

Belton 

Do. 

Hunter  &  Robinson 

Bell 

Texas. 

W.  F.  Manuel.. 

Mortonsville 

Berlin > 

Van  Buren 

Woodford 

Kentucky. 
Do. 

A.  Cookendarfer 

Bracken... 

Dr.  A.  M.  Bourland. 

Crawford. 

A  rkannaa. 

G.  W.  Stanton 

Elk  City 

Montgomery 

Jefferson 

Cherokee 

Kansas. 

Dr.  L  Humphrey 

Prof.  J.  H.  Cook. 

Fairbury 

Columbus 

Nebraska. 
Kansas. 

F.  W.  Doe 

Claremont 

Mount  Hor- 

Dodge 

Minnesota. 

Dr.  J.  W.  Jacobs....: 

Bracken , 

Kentucky. 
Illinois. 

D.  D.  Parry 

Monmouth 

Warren 

A.  O.  McCreery 

Wetmore 

Nemaha  .. 

KnnnaA 

Prof.  A.  Howell 

Whit©  Plains 

Greene 

Georgia. 

G.  P.  Clarke 

Decatur 

Mountaintown 

Newton 

Gilmer 

Mississippi. 
Georiria. 

W.  F.  Hill 

Dr.  8.  Lanine 

Kingman 

Kingman 

Randolph 

Kansas. 

J.  P.  D.  Murphy 

Bear  Creek 

Alabama 

Otis  Ashmore 

Harlem 

Columbia 

Rutherferd 

Georgia. 

Dr.  R.  Hicks. 

Hickville 

Locust  Grove 

North  Carolina. 

J.  B.  Dickson 

Hcnrv , 

Georgia. 

M.  D.  Kirk 

Sturgis 

Saint  Joseph 

Michigan 

I.  Ash 

Alexander 

Glassvillc    

Pulaski 

Arkansas. 

G.  B.  Cowley 

Caldwell 

Missouri. 

I.  M.  Peeler 

Pine  Grove 

I'nion 

South  Carolina. 

N.  W.  Kuhn 

Appleton 

Kalamazoo 

Pope 

Arkansas 

Henry  Little 

Kalamazoo 

Michigan. 
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Name. 

PoetH>ffloe. 

County. 

State  or  Territory. 

T.  A.  McAlister 

Calhoun's  Mills 

Abbeville 

South  Carolina. 

P.  J.  N.Wilson 

Jefferson.. 

Jackson...... 

Georgia. 

W.  D.  Humphrey 

Isncy « 

EllavDle 

Choctaw 

Alabama. 

B.  A.  Stianse 

Schley 

Georgia. 

J.  W.  Edwards 

Cherokee 

N.  W.  Bonton,  M.D 

A|^hlAp<1 „.. 

Benton.. 

Etowah 

Mississippi. 
Alabama. 

W.  C.  Bookin. 

Coat's  Bend 

Dell 

L.  Shaucke...., 

Faribault 

Minnesota. 

Albert  G.  Wiliiams. 

Jackson 

Ma<li^n         

Missouri. 

B.  F.  O'Kelly 

Planter 

Whiton 

Georgia. 

M.  P.  White 

DeKalb 

Alabama. 

A.  P.  Sims, ^.. 

Morton.. 

Scott 

Mahoning 

Mississippi. 

Wesley  Ohl 

West  Austintown 

Alliance 

Ohio 

J,  K.  Allen 

Stark 

Do. 

W.  F.  Rice , 

Draper.. 

Jasper 

Iowa. 

Benjamin  Morgan 

Richland 

Warm  Springs 

Keokuk 

Do. 

Charles  L.  Davis 

Meriwether 

Georgia. 

N.  E.  Qoldthwait 

Boone 

Boone 

Iowa. 

Charles  Lonsoale 

Dale  City 

Guthrie 

Winona  ..      ... 

Do. 

S.  Cary 

Saratoga. 

Minnesota. 

8.  H.  Rouit 

Rural  Vale 

Webb  City 

Whitfield 

Georgia. 

James  E.  McNair 

Jasper 

Putnam 

Missouri. 

Benjamin  Hunt. .*... 

Eatonton 

Georgia. 

S.  S.  Lindler 

Pine  Ridge 

Lexington 

South  Carolina. 

Link  Sanders 

Honey  Creek ;.... 

Henry..! 

Indiana. 

Dr.  IL  C.  Mathia 

Taylorsville 

Spencer 

Oconee 

Kentucky. 

J.W.Livington 

Seneca 

South  Carolina. 

Rev.  C.  Foster  Williams 

Maury... 

Tennessee. 

Preston  J.Clarke 

Rockpile 

Fort  Lamar 

Texas  City..    .   ... 

Dawson 

Madison 

Saline 

OgleUiorpe 

Wllliamsbun; 

Pitt ., 

Lyon 

Gwinnett 

Fairileld 

Hertford 

Robertson 

Richmond 

Shelby 

Barren 

Marion 

Dallas 

Greenville 

Hancock 

Union 

Jefferson 

Georgia. 

C.  H.  Andrew 

Do. 

J.  P.  Bain 

Illinois. 

J.L.Wilson 

Bairdstown 

(Georgia. 

Mrs.  M.  B.  McConnell 

Black  Mingo 

South  (^nrolina 

Dr.  P.  H.  Mayo 

Falkland 

North  Carolina. 

F.  B.  Sawvel 

Canfield 

Ohio. 

T,  B.  Nees 

Hartford 

Kansas. 

B.  A.  Blakely 

Aubiim 

Georgia. 

D.R.Fea8ter 

Feasterville 

South  Carolina. 

J.  A.  Walther 

Winton 

North  Carolina. 

A.B.Grover- 

Mitchell 

Tennessee. 

Joseph  M.Graham... 

Skye 

North  Carolina. 

Elias  Casper 

Colb 

Coral  Hill 

Alabama. 

John  W.  Jones 

Ketttucky. 

Q.W.P.Carr 

Tazewell 

Drownii 

Georgia. 

Albert  P.  Leisser 

Alabama. 

W.  H.D.Brown 

Reid 

South  Carolina. 

John  Reynolds 

Mayfleld 

Grcorgia. 

Thomas  R.  Davis 

Price's  Mill 

North  Carolina. 

Richard  C.  Young. 

Winchester 

Kansas. 

Lewis  Lowe 

Pleasant  Mound 

Polesville 

Montflromerv 

Tennessee. 

S.W.Terrell 

Wake  .'.        .     . 

North  Carolina. 

W.  C.  McBrayer 

Draketown 

Haralson 

Georgia. 
North  Carolina. 

Hon.  W.  H.  McClure 

Hayesville 

Clay 

Dr.J.M.Lvle 

Franklin 

Robbinsville 

Macon 

Do. 

N.  G.  Phillips 

Do. 

D.  A.  Collins 

Charle<?toii .xa 

Swayne 

Do. 

Hon.  James  W.  Terrill 

Webster 

Jackson 

Do. 

Hon.  M.  C.  King 

Murphy 

Cherokee 

Do. 

Capt.C.  H.  Messinger 

Asheville 

Watalula 

Berry 

Do. 

Prof.  J.  A.  Davis 

Franklin 

Arkansas. 

T.  H.  Rankin 

Harrison 

Kentucky. 

J.  W.  GiflTord 

Dansville 

Ingham 

Michigan. 

J.  F.  Smith 

Cedar  Grove 

Walker 

Georgia. 

Mississippi. 
Texas. 

Matt.  T.  Baptiste 

West  Point 

Clay 

T.  W.  Florer 

Waxahachie 

Ellis 

Arthur  Dransfield 

New  Harmony 

Posey 

Indiana. 

John  F.  Cotton 

Flaggtown 

Mnntgom^ry 

North  Carolina. 

J.  M.  Anderson 

Cowan  « 

DeUware 

Clinton 

Indiana 

A.H.Harlan 

New  Burlington 

Cobb  Switch 

Arcanum 

Ohio. 

Dr.  A.  C.  Halbert 

Xiowndes 

Mississippi. 
Ohio. 

A.  H.  Peffly 

Darke 

Dr.  R.  M.  Cotton 

Tyndall 

Bon  Homme 

Waupaca. 

Dakota 

GeorareB.  Bard 

Symco , 

Wisconsin. 

Frank  Pease 

Silver  City  „ 

Montgomery . 

Arkansas 

P.C.Bluhm 

Smithville 

Cain's  Store 

DcKalb 

Pulaski 

Saint  Mary*s 

Tennessee. 

C.  C.  Gofwett 

Kentucky. 
Louisiana. 

A.  B.  Ktienne 

Centreville 

J.  B.  Herndon,... 

Keysburgh. 

JjOgan 

Kentucky. 
Mississippi. 
North  Carolina. 

Allen  White 

Houston 

Chickasaw 

D.R.White 

Snow  Creek 

Iredell 

J.  H.  Roark 

Marion 

Union 

Louisiana. 

M.  M.  Moulton 

Webster 

....  do 

Dakota. 

A.  W.Hawkins 

.Huntingdon 

Carroll 

Tenncasee. 
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Vwatb. 

Oounty. 

State  or  Territory. 

John  Q.Bdwarda^ 

Edward 

Reno 

Franklin 

Houston 

Ohio. 

JohnMerkle 

John  RlnmA                      .......... 

Marathon 

Wisconsin. 

Hon.  A.  B.Otvenwood 

Bentonville 

Benton 

Arkannan. 

J.  R.  Plyler 

Plyler's 

Lancaster ^ 

Boone 

South  Carolina. 

G.  Q.  Huffhes 

Burlinffton 

Kentucky. 
Greorgla. 
North  Carolina. 

Eli  Stewart.  .        

Stewart's  Mill 

Schley 

Cleveland 

J.  8.  I>urhAni, 

Double  Shoal 

Avoca 

W.  B.  Capehirt..... 

W.  H.  Cook « 

Bertie 

Do. 

SaddlersviUe 

Robertson 

Anson 

Tennessee. 

Miss  Jane  P.  Jones.. 

Jones  Creek 

York 

Labadieville 

North  Carolina. 

Dr.  L.  J.  Thomas 

D.  Bienvenn,  jr « 

Robt.  J.  JeweU 

Houston 

Assumption 

Georgia. 
Louisiana. 

Elk  Creek 

Spencer 

Kentucky. 
Do. 

John  F.Webster 

Rutland 

Harrison -... 

Greene - 

Dickinson 

Franklin 

Randolph...... 

L.  A.  Lavender „ 

Mantua 

Alaba9ia. 

Newel  Thurston 

Hope 

Kansas. 

V.  M.  Howard 

Deerfleld «... 

Massachusetts. 

Harah  E.  W.  Winslow 

North  Carolina. 

Geo.  H,  Dunn 

Greensburffh 

Decatur 

Indiana. 

Dr.  W.  F.  Brooker 

Pine  Plains 

Lexington 

Blount 

Randolph 

South  Carolina. 

Ben.  R.  Berry 

Brooksville 

Alabama. 

I^vi  T.  Branson 

White  House 

North  Carolina. 

E.  B.  Proctor 

Lumberton. 

Robeson .t. 

Pickens 

De  Witt 

Do. 

tl.  T/.  Coleman . 

Lineburich 

Farmer  City 

Crawfordville 

Alabama. 

W  C  McMurrav 

Illinois. 

John  F.  Holden 

Taliaferro 

Georgia. 
Louisiana. 

I^Iont  Robinson 

Fairmont 

Vermillion... 

Oktibbeha..* 

Monroe 

Delaware 

Mro.  Isaac  Besdums 

Seasumsville 

Forsyth 

Mississippi. 

Thomas  G.  Scott 

Georgia. 

James  L.  Newhouse 

Indiana. 

II.  B  Blakely.           

Scuffletown   . 

Laurens 

South  Carolina. 

JudKC  B.  P.  Harran 

W.  J  Rice 

ArlfRj^ton 

Reno 

Kansas. 

Liberty.     . 

Pickens 

South  Carolina. 

('nivin  ITardison 

Hardison's  Mills 

Neal 

Maury 

J.  K.Neal 

Pickett 

Do. 

CJeorcre  L.  Hays 

MnmhAll 

Saline 

Missouri. 

M.C.  Wilcox 

Mount  Airy 

Habersham 

Coweta. 

Coweta. 

Georgia. 

A.  W.  Stokes 

Newnan 

Jos.  B.  Hunnicutt 

Turin 

Do. 

W.  A.Austin .*. 

Gibnriter 

Union 

North  Carolina. 

J.  Hunsucker 

Conover 

Catawba 

Do. 

William  Miller 

Union 

Green 

Alabama. 

R.  L.  McNabb 

Ooltewah 

James 

Tennessee. 

W.  A.  Morton 

Abilene 

Dickinson 

Kansas. 

D.  A.  Speer 

John  M.  Smith 

Vamell's  Station 

Skelton 

Waverly 

Whitfield 

Geoigia. 

Jefferson 

Alabama. 

Henry  C.  Long 

Clav 

Mississippi. 

Ira  C.  Dickerson 

Lawley 

Shelby 

Alabama. 

W.  P.  Bradford 

Danbureh 

Wilkes 

Pike 

Geon^. 

W.  P.  Stearns 

Steamsville 

Josiah  Buscton 

Shaker   . 

Warren 

Ohio. 

W.  B.  Johnson 

MooreV  Creek 

Jackson 

Kentucky. 
Mississippi. 
North  Carolina. 

J.  M.  Scott 

Montpelier. 

Clay 

O.  B.  Jenks 

North  Brook .' 

Lincoln 

Richmond 

N.  L.  Willet 

AuKusta  . 

Georgia. 
Michigan. 

F.  D.  Parmelee 

Hillsdale 

Hillsdale 

Daniel  Faulkner 

Poston 

€k>shen  Hill 

Ripley 

Indiana. 

J.  C.  Hunter 

Union 

South  Carolina. 

Dr.  V.  S.  McNider 

Jackson 

Northampton 

North  Carolina. 

J.  M.  Myera 

Belton 

Hall 

Georgia. 
Mississippi. 

J.  H.  Tabor 

Bankston 

Choctaw .- 

Harnett 

Duplin 

QeoTfm  W.  Turner 

Lillington 

North  Carolina. 

B.  L.  Blackmore 

Warsaw 

Tunnel  Hill 

Do. 

Dr.  E.  C.  Cochran 

Whitfield 

North  Carolina. 

J.  R.  Widby 

X>enoir. 

Caldwell 

James  A.  E^ans 

Seottville 

Macoupin 

Illinois. 

Rey.  William  E.  Kimball 

Madison 

Pittsburg  Landing..... 
Wilson  . 

Madison 

Nebraska. 

J.  P.  Atkins 

Hardin 

Tennessee. 

John  R.  Gill 

Winona 

Tennessee. 

Dr.  James  P.  Owen. 

Point  Peter 

Searov 

Arkansas. 

H.  F.  Shaner 

Troy. 

Doniphan 

Kansas. 

E.B.  Sankey 

Salem *. 

Binghamton 

Dent 

Missouri. 

J.  G.  Orton 

Broome 

New  York. 

D.  W.  Brailsford 

Panola ,.. ....... 

Clarendon 

North  Carolina. 

Mary  C.  Jameson 

Geneva 

Talbott 

W.  H.  Dunkin 

Hutchinson 

Reno 

KanMui. 

W.  F.  White 

Ford's  Store 

Hart 

Georgia. 

C.  E.  Webster 

Almond 

Cleburne 

Portaiw 

Wisconsin. 

T.  C.  Osbom 

Johnson 

Texas. 

Stephen  Crosby 

Meador 

Union 

South  Carolina. 

Daniel  Stone 

Cincinnati 

Ohio. 

William  H.  Hanckell :....! 

Abbeville 

Abbevi'iie 

South  Carolina. 
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H.  D.  Pearce 

W.  J.  Davisaon 

-A.  Hoffman 

H.  F.  Stringrfellow... 

J.H.Wood 

I..  D.  Walrad 

C.  Bouseman 

Helen  F.  HaUoway.. 

Thomas  Marrow , 

11.  J,  Rayadale 

R.  S.  McMahon 

J.H.  WUliama 

R.  B.Olmstead 

Charles  P.  Hillan 

David  Evans 

C.  R.Baugh 

John  M cCul lough.  ... 

M.  E.  Stewart. 

H.  Kene^rban 

J.  C,  Hutchison , 

Sallie  Dillon 

T.J.Maxwell 

H.  J.  Yarborough 

S.N.  Russell 

G.  H.  Slaughter 

O.W.Templeton 

J.  H.  Gouger 

William  M. Towers.. 
L.M.Wainwright.  . 

I.  N.  Beckner „ ... 

R.S.Allen 

W.C.Rollihs 

Hosea  Hale 

George  Allen , 

Iva  A.  Fitzgerald 

William  A.  Black 

N.L.Willet 

A.E.Sprague 

M.  L.  Juamaster 

William  Wine 

S.B.Garrett 

W.A.Austin 

Dr.  P.  D.  Robertson.. 

W.UBelk 

W.J.Dennis 

J.  A.Hartzler .. 


Runnels 

Farmland 

Hartley 

Deep  Spring... 
Cedar  Plains.. 


R.Tusner. i  Wellford  . 


Mount  Ida. 

Saratoga 

Winslow 

Hartsell 

Urena , 

Chacahoula 

Fordland 

Milan 

CentrevUle 

Macedonia 

Mershan's  Cross  R*ds 

Hillsborough 

Clanton 

Brandon 

Monmouth 

Little  Rock 

Saint  John j 

Guernsey ' 

Blairsville I 

Saint  Bethlehem ' 

MooresviUe 

Davidson  College 

Rome 

Noblesville , 

Whitesburgh 

Tyra 

Rome 

Love's  Level 

Poland 

Linwood. 

Americus 

Augusta., 

Briae. 

Pinkney 

Rockford.... 

Daleville 

Gibralter 

Lima 

Big  Springs 
Indiantown 
Mottville, 


J.  B.  Alexander, 

John  L.  Bardin 

Dr.A.R.Kilpatrick. 

Peter  Hulling 

W.L.Gilbert 

J.  B.  Anderson 

Ed.  Zumbro. 

A.  W.  Wilcox 

William  H.  Bonner. 

J.  W.  Clopton 

J.  T.  Thompson 

E.J.  Simmons 

G.  F.  Amick 

James  M.  Johnson.. 

c:.C.  White 

John  O.  Kay 

F.  A.  O.  Angle 

John  Christine 

Prof.  J.  Allen  Holt. 

S.  F.  Hardy 

SanMiel  Pruitt 

D.  H.  Bagley 

H,  P.  Daviss 

H.  C.  Hogg 

J.  N.  Mangum 

J.  W.  Rcnfro 

P.  Bryan,  jr 

J.  M.  Hough 

Henry  Baxter 

N.J.  Proctor 

G.  W.  Brooks I  Ellsworth 

T.  Collins Choestoe 

Thomas  L.  Reid '  Robertson , 

J.  S.  Britt I  Wideniau's 

Dr.  George  C.  McNeill Catawba 

Warren  F.  Woodlifl* I  Brown's  Bridge, 


Duck  Creek 

Effingham  Station.. 

Navasota 

Parker 

Elmwood 

Waterloo 

Browning 

LeMars 

Calhoun 

Lamar 

Lilly  Pond 

Court  land 

Scipio 

Hoover  Hill 

High  Point 

Ithaca 

Dandridge 

Waymausville 

Oak  Ridge 

Markleville 

Polk  Bayou 

Beulah 

Fairfield 

Booneville 

Pine  Tree  

Howth  Station 

Leesdalc 

Old  Store 

Galen 

O'Kean.. 


Runnels 

Randolph 

Montgomery 

CheaUiam 

Morgan 

Anderson , 

Randolph 

Harnetl 

Morgan 

Banks... .V 

Terro  Bonne 

Webster 

Rock  Island , 

Montgomery 

Franklin 

Laurel 

Jasper 

Chilton 

Rankin. 

Warren 

Marion^ 

Stafford 

Hemi>8tead 

York 

Montgomery 

Iredell 

Mecklenburgh.. . 

Floyd 

Hamilton 

Hamblem 

Moore 

Williamsburgh.. 

Union 

Mahoning 

Davidson 

Sumptcr 

Richmond 

Franklin„ 

Union 

Blount 

Delaware 

Union 

Carroll 

Clay 

Williamsburgh.. 

Saint  Joseph 

Spartan  burgh.... 

Dallas 

Marian 

Grimes 

Montgomery 

Iredell 

Laurens 

Linn 

Plymouth 

Gordon 

Sumter 

Gordon 

X^wrence 

Jennings 

Randolph 

Guilford 

Darke 

Jefferson 

Bartholomew .... 

Guilford 

Madison 

Sharp 

Johnston 

Freestone 

Owsly 

Chesterfield 

Waller 

Morgan 

Chesterfield 

Warren 

Randolph 

Mahoning 

Union 

Clay 

Abbeville 

Catawba 

Forsyth 


Texas. 

Indiana. 

Texas. 

Tennessee. 

Alabama. 

Kansas. 

Indiana. 

North  Carolina. 

Alabama. 

Georgia. 

Louisiana. 

Missouri. 

Hlinois. 

Ohio. 

Indiana. 

Kentucky. 

Georgia. 

Alabama. 

Mississippi. 

Illinois. 

South  Carolina. 

Kansas. 

Arkansas. 

South  Carolina. 

Tennessee. 

North  Carolina. 

Do. 
Georgia. 
Indiana. 
Tennessee. 
North  Carolina. 
South  Carolina. 
North  Carolina. 
Ohio. 

North  Carolina. 
Georgia. 

Ohio. 

South  Carolina. 

Tennessee. 

Indiana. 

North  Carolina. 

Missouri. 

Mississippi. 

South  Carolina. 

Michigan. 

South  Carolina^ 

Texas. 

South  Carolina. 

Texas. 

Kansas. 

North  Carolina. 

South  Carolina. 

Missouri. 

Iowa. 

Georgia. 

Do*. 
Alabama. 
Indiana. 
North  Carolina. 

Do. 
Ohio. 

Tennessee. 
Indiana. 
North  Carolina. 
Indiana. 
Arkansas. 
North  Carolina. 
Texas. 
Kentucky. 
South  Carolina. 
Texas. 
Alabama. 
South  Carolina. 
Pennsylvania, 
Arkansas. 
Ohio. 
Georgia. 
Mississippi. 
South  enroll  nil. 
North  Carolina. 
Georgia. 
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Name. 


PosUoffice. 


State  or  Territory. 


Darid  Burris. 

O.B.  Philips. 

L.A.EIflter 

T.C,  Sexton, , 

W.  L.  Sprinificld 

CI.  Holland 

J.  Ji.  D.  Stephenson.... 
Samuel  Buchanan .... 

John  O.  Detwiler 

W.O.Kidder 

W.CDann... 

V.M.LAhman 

W.M.  Stringer 

CO.  Campbell 

H.B.  Clark 

John  T.  M.  Haire 

M.D.Watson 

H.J.Slarnes 

J.  W.  Hack  worth 

William  L.Jones 

E.B.  Steele 

Morgan  Blair . 

John  D.Johnson 

C.  H.  Longstreth 

W.R.Hambrick 

T.W.Smith.. 

George  F.  Houscr 

G.A.Kelley,M.D 

W.H.Knfght 

E.W.Russey 

Eugene  Honerton 

J.F.Boyd 

J.  J.Jones , 

W.  W.  McCracken 

N.  B.  Snapp 

Mrs. J.N.  Holland 

W.  W.  Abcrcrombie.. 

Samuel  Huffman 

J.  A.  Corpening , 

L.  E.  Vermillion 

J.  T.  Steward 

W.  N.  Hall 

R.  B.  Johnson 

W.  H.  Wilcox 

W.  P.  Davis 

Thomas  Bradford 

J.  E.  Thompson* 

Charles  A.  Wyman 

E.  E.Middleton 

J.  A.  Fawlkes 

W.  E.  Logan 

Mrs.  E.  J.  Bennett 

C.  J.  Trafton 

J.C.  G.  Smith 

J.  W.  Seaman 

W.  B.  Pearson 

George  Wright 

Nathan  Potter 

Eli  Newsom 

A.  L.  Hannaford 

Julia  Emmons 

J.  E.Shaw 

Firank  B.  Hancock 

EdAtkin 

C  W.  Crampton 

P.W.Hopkins 

CW.McReynolds 

R  R.  Wilkinson 

Henry  Horn 

J.  J.Larrise 

J.K.Wi8e 

J.A.Keeler 

Richard  Owen 

£.  L.  Dunham 

Fred  W.  Wayner 

J.  M.  Fotfler 

George  W.  Smith 

Thomas  Da  vies 

J.P.Marshall 

GustAV  Bastian 

A.M.Mulford 

P.M.Ford 

L.  M.Bragg 


Big  Lick 

Chiokamauga 

Jeflrersonville ..... 
Burnt  Factory.... 

Bellville 

Holland's  Store . 

Statesville 

Wclda 

New  Smyrna , 

Youngstown , 

Simi>son's  Mills. 

Wiota 

Stringer 

Greenvine , 

Haskell  

Lexington 

Line  Creek.* , 

Mount  Prospect.. 

Brenham 

Atlanta. 

Neodesha 

Cedar  Valley 

State  Road 

Lakin 

Lcnsburg 

O'Neal's  Mills 

Ellinwood 

Burns 

Kiraeo 

Bowie 

Solomon  City 

Personville 

Milton 

Beloit 

Winslow 

Anderiion 

Saltville 

Matanzas  

Mill  Rivcf 

Prosper  

Steward's  Mill 

Hniith  Centre 

Clmpel  Hill 

Wilcox 

Sunny  Side 

Centre 

l^Iount  Hereey..  . 

Hutchinson 

Woolstock 

Delphi 

(Jrantville 

Cashiers 

Hayinond 

Frt'donia 

Lovcland 

Gere 

Dighton 

Paris 

Spring  Vallev 

T^high 

Cntts 

Mulvane 

Casky 

Fremont 

Osborne 

Greenbrier 

Nepesta 

Weston , 

Marshall 

Mecklenburgh 

Blairstown , 

Kagle  Bapids. 

New  Harmony 

(ireeley 

(Jermantown 

Cashville 

Bcnnet 

Abilene 

Black  Hawk 

Welcome 

New  Providence.. 

Cross  Plains 

Courtney 


I 


Stanley 

Hamilton , 

Fayette 

Spartanburg... 

Austin , 

Chatooga. 

Iredell 

Anderson 

Volusia 

Warren 

lAurens 

Cass , 

Morgan 

Washington... 

Anderson 

Oglethorpe..  .. 

Webster 

Union , 

Washington... 

Fulton , 

Wilson 

Caldwell 

Surrey , 

Finney 

Caswell , 

Troup 

Barton 

Marion 

Washington..., 

Montague 

Dickinson 

Limestone 

Caswell 

Mitchell 

DeKalb 

Webster 

Mitchell 

Chautauqua ... 

Henderson 

Rice 

Freestone , 

Smith 

Washington.... 

Trego 

Waller 

Cherokee 

Newton 

McLeod 

Wright 

Alleghany  , 

Buncombe 

JackHon 

Presidio 

Wilson 

Ltirimer 

Barton 

I.<ane , 

Lincoln 

Mitchell 

Marion 

I^anc 

Sumner 

Christian 

Graham 

Osborne 

Limestone 

Pueblo 

Dunn 

Searcy 

Schuyler 

Benton 

Smith 

Posey 

Weld 

Smith 

Spartanburg.... 

Arrapahoe 

Taylor 

Carroll 

Aiistin 

Hardin 

Roliertson 

Grimes 


North  Carolina. 

Tennessee. 

Ohio 

South  Carolina. 

Texas. 

Geoivia. 

North  Carolina. 

Kansas. 

Florida. 

niinois. 

South  Carolina. 

Iowa. 

Alabama. 

Texas. 

Kansas. 

Georgia. 

Mississippi. 

North  Carolina, 

Texas. 

Georgia. 

Kansas. 

North  Carolina. 

Do. 
Kansas. 

North  Carolina. 
Georgia. 
Kansas. 

Do. 

Do. 
Texas. 
K«nsas. 
Texas. 

North  Carolina. 
Kansas. 
Missouri. 
Mississippi. 
Kansas. 

Do. 
North  Carolina. 
Kansas. 
Texas. 
Kansas. 
Texas. 
Kansas. 
Texas. 
Alabama. 
Arkansas. 
Mineeaota. 
Iowa. 
North  Carolina. 

Do. 

Do. 
Texas. 
Kansas. 
Colorado. 
Kansas. 

Do. 

Do. 
Texas. 
Kansas. 

Do. 

Do. 
Kentucky. 
Kansas. 

Do. 
Alabama. 
Colorado. 
Wisconsin. 
Arkansas. 
New  York. 
Iowa. 
Kansas. 
Indiana. 
Colorado. 
Kansas. 
South  Carolina. 
Colorado. 
Texas. 
Mississippi. 
Texas. 
Iowa. 
Tennessee. 
Texas. 
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Name. 


William  B.  Alleu 

Frank  }3aHcom 

A.  H.  Morris 

E.N.  Gilbert 

C.D.Whcelock 

W.G.SidwcU 

i>.IJ.l*Hinter 

•T.  G.  Henslce 

I'incknoy  HawkinH 

George  W.  DeLongr 

.TohuHtlhiil 

J.W.Kyle 

W.  H.  Dilworth 

Eel.  F.  Brown 

J.  H.  Bowlby 

L.  F.  Davis 

£.  B.  GatcheU 

William  H.Snyder 

C.  P.  Blachly 

A.  L.  Sparger , 

W.  J.Mossholdcr 

Isaac  N.  Chinowth 

E.  WhiUsomb 

Sarah  Stuart 

Q.  C.Sasser 

Joel  Hull 

A.G.Eberhart 

Joshua  Taylor 

R,B.  Knock 

W.  H.Timberlake.., 

John  G.  Holston 

Almon  Stuart 

George  Shedd 

W.  E.W.Bailey 

John  L.  Mitch 

S.G.  Graham 

Isham  Ck>x 

Agnes  Kinnear„ 

E.R.EweU 

E.  N.Eubanks. 

G.  W.  Norman 

V.  S.  Runnels 

A.  Knievel 

John  James 

V.  Van  Trump 

E.B.  McNitt 

R.  Phillips., 

Ira  N.Lymian 

Charles  Rutf 

J.H.Milhouse 

C.  Fountain 

W.D.Cox 

Edward  Trow » 

E.J.  Brethowder 

Ed.  Gilford 

E.A.Sayre 

Samuel  E.  Hardy 

C.P.Woodworth 

C.H.Heald 

John  C.Mallory 

A.  V.Butterfield 

E.  R.  Rogers. 

J.M.McClain 

John  Shoff. 

E.  D.  Burgess ~ 

B.F.Reagan  

A.  D.  Swallow 

William  T.Lewis. 

Eddie  Lewis 

T.N.Hartzcll 

Isaac  E.  Heaton 

Solomon  Cain 

A.M.  Pierce 

Harrison  Russell 

C.H.Sharpe 

W.T.  Chapman 

E.  F.  Hutchinson 

'Thomas  A.  Sawyer 

Samuel  D.  I.  Emerson  . 

G.W.Swick 

G.  n.  Ransom 

R.  McHutcheon 

C.  F.  Purdy 


Poet-office. 


County. 


Jackson 

.Upland 

Kii8h(;cntre 

Ste«;lcCity 

AllJHon 

Hutton 

Hutton 

McEwen 

Anderson 

Saxon 

Richland 

Collyer 

Crab  Orchard 

La  Crosse 

Caflon  City 

Athens 

Leona 

Tapley 

Manhattan 

Mount  Airy 

Oceola 

Eighty  Eight 

Friend, 

Wolf  Creek 

Faisin 

Winden  

Andalusia 

White  Cloud 

Havana 

Columbus 

Soldier 

Zyba 

Ashland 

Lapland 

Catlin 

Catlin 

Liberty 

Standardt 

Bird  Nest 

Hawthorne 

Apishapa 

Runelsburg 

Clearwater 

James  Crossing . 

Belleville 

Red  Cloud 

La  Junta 

Saint  Peter 

Hodgeman 

Jewell 

Millbrook 

Ulysses 

Minneapolis 

Holland. 

Cowles , 

Himrod's 

East  Norway 

I^di 

Mill  Creek 

Savona 

Eleven  Mile 

Corning 

Catlin 

Grafton 

Breesport 

Raymond 

SterliDg 

Louisville 

Worthing 

Kearney 

P'remont 

Wilcox 

Byrdstown 

Big  Creek 

Friendship 

Ponca  

Bellwood 

Campbell 

Milford 

Rocky  Ford , 

Buncroft 

White  Rock 

Purdyvillc 


Pueblo 

.fcwcll , 

Rush 

.Jeflerson 

Decatur 

Rush 

Rhea 

Humphreys , 

Grimes 

Saline 

Colfax 

Trego 

Johnson 

Rush 

Fremont 

Jewell , 

Doniphan .% 

Osborne 

Riley 

Surry 

Polk 

Barren 

Saline 

Cherokee 

Duplin , 

Kearney 

Rock  Island 

Doniphan 

Montgomery 

Cherokee 

Jackson 

Kearney 

Sauders 

Greenwood 

Bent 

do 

Randolph 

Iowa 

Pawnee 

Aiken 

Los  Animas 

Hall ,... 

Antelope 

Jackson  

Republic 

Webster 

Bent 

Cedar 

Ilddgeman 

Dawson 

Graham 

Butler 

Ottawa 

Lancaster 

Webster 

Yates 

Doniphan... 

Seneca 

Chichasaw  Nation ., 

Steuben , 

Potter 

Steuben 

Bent... 


State  ovTerritoxy. 


Colorado. 
Kansas. 

Do. 
Nebraska. 
Kansas. 

Do. 
Tennessee. 

Do. 
Texas. 
NcbrAflka. 

Do. 
Kansas. 
Nebraska. 
Kansas. 
Colorado 
Kansas. 

Do. 

Do. 

Do. 
North  Carolina. 
Nebraska. 
Kentucky. 
Nebraska. 
North  CaroUna. 

Do. 
Nebraska. 
Illinois. 
Kansas. 

Do. 

Do. 

Do. 
Nebraska. 

Do. 
Kansas. 
Colorado. 

Do. 
North  Carolina. 
Wisconsin. 
Kansas. 

South  Carolina. 
Colorada. 
Nebraska. 

Do. 
Kansas. 

Do. 
Nebraska. 
Colorado. 
Nebraska. 
Kansas. 
Nebraska. 
Kansas. 
Nebraska. 
Kansas. 
Nebraska. 

Do. 
New  York. 
Kansas. 
New  York. 
Indian  Territory. 
New  York. 
Pennsylvania. 
New  York. 
Colorado. 


Fillmore Nebraska. 


Chemung... 
Lancaster.... 

Johnson 

Winston 

Lincoln 

Buffalo 

Dodge 

Nodaway .... 

Pickett 

Steuben 

Allegany 

Dixon 

Bulter 

Steuben 

Seward 

»cnt 

Cuming 

Republic 

Hodgeman  . 


Now  York. 
Nebraska. 

Do. 
Mississippi. 
Dakota. 
Nebraska. 

Do. 
Missouri. 
Tennessee. 
New  York. 

Do. 
Nebraska. 

Do. 
New  York. 
Nebraska. 
Colorado. 
Nebraska. 
Kausiis. 

l>o. 
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*Name. 

PostHoffloe. 

County. 

State  or  Territoiy. 

N.  B.  8.  Odell ^.. 

Fullerton 

Nance 

Minnehaha 

Nebraska. 

A.  C  Polsoni 

Dell  Rapids 

Ovid. 

Branchport 

Dakota. 

C.  D, HarriSj.. 

Seneca 

New  York, 

Alnaedia  I/.^oun8f 

Yates 

Do. 

8.  A.  Hebrew. 

Rockport 

Rooks 

Kansas. 

J.  Edward  Wiley 

Waverly 

Morgan.... 

Indiana. 

G.  a.  Bishop 

Indianola 

Re<lwJllow 

Nebraska. 

Peter  Saispair. 

awaburg 

Dodge 

Do. 

Charles  Shieldatream.. 

Central  City 

Tekamah  

Merrick 

Do. 

P.  F.  Peterson 

Burt 

Do. 

Sarah  IX  Anderman. 

Creston  .. 

Platte     

Do. 

Clyde  C.  Way , 

Kendall  Creek 

Phillips  Creek 

McKean 

Pennsylvania. 
New  York. 

J.Farwell 

Allegany 

Ktta  Francis. 

R»>nnymed«?..,... 

Harper 

KaaHa.H. 

A.8cheuber , 

Erfurt 

Jefferson 

Wisconsin. 

P.  8.  Howell 

Brett 

Cambridge 

Norton.... 

Kansas. 

D.  L.Tallmadse 

Furnas 

Steuben 

Nebraska. 

P.  ABryant 

8onora 

New  York. 

a.  Bredelmaa 

Doniphan 

Hall 

Nebraska. 

J.B.Nuffent - 

A.  Morell 

8h'erwood 

Oakland 

Calumet 

Do. 

Burt 

Do. 

E.  P.  Barber 

Syracuse 

Hamilton 

Kansas! 

Abner  C.  Wriffht. 

Wellsburg 

Chemung 

New  York. 

W.  J.  Crane 

Arlington 

Washington 

Nemaha 

Nebraska. 

Georo^  D.  Garrinfl^n 

Brownsville 

Do. 

A.  J.  Barnes 

Millport 

Potter 

Pennsylvania. 

Georgia. 

Kansas. 

R.  D.  Winn 

Lawrenceville 

Gwinnet 

H.  Mower,  M.D 

8aint  Marys 

Pottawottamie 

C.  F.  Carr 

Clarence  

Barton 

Do. 

N.  T.  Moulton 

Cedar  Rapids 

Boone 

Nebraska. 

George  C.Silsbee... 

Avooa. ,. 

Steuben 

New  York. 

Lott  Beynor 

Arkport 

do 

Do. 

J.  B.  Lewis J 

Thornton 

Polk 

Nebraska. 

James  E.  Blair »  

Elkpoiat  .    . 

Union 

Dakota. 

E.  Bartholomew 

Rockport 

Rooks 

Thomas  D.  MoCaffue 

Garnets 

Anderson 

Do. 

C.  H.Goddard  

a^vi^n  T/Hke 

Turner 

Dakota. 

L.Case 

Knoxville 

Tioga .'. 

Pennsylvania. 

D.  E.  James 

Richland  Centre 

Springfield 

Richland 

Wisconsin. 

Michael  Griffin 

Dakota. 

M.  A.  Bntterfleld 

Montrose,. 

McCook 

Lincoln 

Do. 

J.  W.  MoReynolds 

Tower  Spring 

Kansas. 

Andrew  Johnson.  Jr 

Bega 

Stockville 

Stanton 

Nebraska. 

D.R.Callahan 

Frontier 

Do. 

W.  H.  Hubbard 

Fairview 

Lincoln 

Dakota. 

E.  Bisbee 

West  Branch 

Pott<?r 

Pennsylvania. 

E.  G.  Bruner 

West  Point 

Villanow 

Cuming 

Nebraska. 

John  L.  Hunt 

Walker 

Georgia. 

C.  Q.  De  France 

Kesterson 

Jefferson 

Nebraska. 

James  B.  Wright 

Zenith 

Reno 

Potter 

Kansas. 

Thomas  G.Hull 

Brooklaud 

Max  Monvoison*... 

Max 

Stockville 

Dundy . 

Nebraska. 

('.P.  Wetrell 

Frontier 

Do. 

Nathan  Campbell 

Kearney 

Twia  Grange.. 

Buffalo 

Do. 

(^J.Pox 

Yankton 

Dakota. 

E.  Miller 

Lawrence 

Ula 

Douglas 

Kansas. 

Artemus  Walters 

Custer , 

Colorado. 

M.  Ryan 

Jefferson 

Union 

Dakota. 

Peter  Ring 

do ., 

Do. 

Benj.C.Rioh.. 

A.  C.  Tyrrell 

E.  D.  Parsons 

Ellis.  ......:....'. 

Ellis 

Kansas. 

Madison...    

Madison ..: 

York 

Sauk .- 

Steuben 

Nebraska. 

Indian  Creek 

Do. 

F.  D.  Hulbert,  M.D 

Loganville 

Wisconsin. 

I.  B.Wiley 

Wileysvillo 

New  York. 

A.  G.Garrett 

Ward. 

Overton 

Tennessee. 

R.8.Gaylprd 

Mrs.  M.  E.  Ellis.. 

Riverside 

Clay 

Dakota. 

Gothland 

Union 

do 

Do. 

Thomas  Maher. 

Emmett 

Do. 

Will  M.  Cravin 

Armada 

Buffalo 

do 

Nebraska. 

Erastus  Smith  

Beaver  Creek 

Do. 

Frank  S.  Gay 

T.  O.  Tucker 

Red  Wing  

Nance 

Do. 

Saint  FranciM 

Clay 

Arkansas. 

r.  W.Gray 

Jordan  Springs 

Reno 

Kansas. 

Elizabeth  Ingalls 

I<onir  Creek 

Ijincoln   

Dakota. 

W.  G.  Daugherty 

William  A.  Eddy. 

Eagle 

Cas.s 

Nebraska. 

ia3E.  Sixteenth  street 
New  York  City. 

Martin 

Clovcrland 

Wayne 

NelHon 

Ashl>orough 

Plaiidrcau 

New  York 

New  York. 

G.  B.  Nichols 

Allegan 

Clay 

Wayne 

Vigo 

Clav      

Michigan. 

O.W.  Moore 

Frank  Fuller 

,  Indiana. 
'  Nebraska. 

Josiah  Cnnick 

Indiana. 

.John  W'  McGinn  is 

Do. 

MM.JQPes, 

Mo<Mly..... 

Dakota. 
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Name. 

Poat^ffloe. 

County. 

State  or  Territory. 

O  ROaskill                  

White  Oak 

Mahaski 

Iowa. 

Mifls  Ara  C.G.  WUliama 

Rescue 

Saunders.. 

Nebraska. 

W  W  Craddock         

Knozville 

Marion..... *... 

Shawano 

Iowa. 

L  S.Rouae  

Belle  Plain 

Wisconsin. 

E  Roberts    

HftlJ'nSiimtTiit  _,..,..„.. 

Coffey 

Kansas. 

H.  1/.  WilliRmfl 

Lineburg 

Pickens 

J  E  Shultz     '. 

York 

Nebraska.      • 

I.  F.  Cox 

Tift  Grange 

Troup  „ ■. 

Georgia.     ^ 

J  E.  W.  Haile 

Flat  Rock 

Kershaw 

South  Carolina. 

7ho8  Owen         ^      •      •• 

Owenville 

Sampson 

North  Carblina. 

Jane  J^Iarris  • ..• 

do 

do 

Do. 

Marx  F.  Wistrom 

Harvard 

Clay 

Hamilton 

Nebraska. 

Oeorye  A.  Teel ^ 

O.  M.  Dodge 

Seaton ^ 

Glenooe., 

Do. 

Dodge « 

Van  Buren 

Do. 

Albert  Armes 

Kendall 

Michigan. 

Timothy  Church , 

Cheshire ., 

Allegan... 

I^ 

RLamkins 

D.  C.  Godfrey 

D  M.Camp 

Dodge 

Plato 

Trempealeau 

Saline 

Wisconsin. 
Nebraska. 

Ben  Wade 

Brown's  Grove 

PaUsade 

Pawnee 

Kansas. 

W.  JS.  Curtis 

do 

Do. 

Minnehaha. 

Saint  Croix 

Dakota. 

H.D.  Stockman 

Woodvllle 

Howard 

Wisconsin. 

F.N.  Robinson 

Miner 

Dakota. 

Reuben  F.  Little 

Riohardflon 

Polk 

Wisconsin. 

T.H.Ross 

Leeds 

JefTerson 

Alabama. 

Julius  Peterson 

Rio4«  Tiftke 

Barron 

Wisconsin. 

E.G. Butts  .. 

Stillwater 

Washington 

do 

Minnesota. 

.Toseph  Streiff.. 

Oakdale 

BrookviUe 

New  Centreville 

OrangevUle  MUls 

Elmira 

Lickville 

Do. 

W.  H.  Wood 

Saint  Croix:. 

Wisconsin. 

C.  J.  White „ 

do 

Do. 

Mrs.  J  Klingensi^th 

Barry 

Michigan. 
New  York. 

Craiflr  W  Oneen    

Chemung 

J.  Q.  MahafTey 

Greenville 

South  Carolina. 

8  P  Chase             

Brookfield 

Fall  Brook 

Tioga 

Pennsylvania. 

A.  J.  Owen 

do 

Do. 

Stephen  Rowoliffe 

Osceola  Mills^ 

Polk 

Buncombe  . 

Wisconsin. 

H.P.Gatchell 

AaheviUe 

Saint  Paul 

North  Carolina. 

D  A.  Robertson    

Ramsey 

Minnesota. 

Merrick  Kendall 

Kendall  Station 

Chemung 

New  York. 

J.W.VanVleit 

Wilson 

Saint  Croix 

Wisconsin. 

Mrs.  J.  B.  Edsall 

Altus 

Bradford 

Pennsylvania. 

George  Healy 

Rochester 

Olmatead 

Steuben 

Bradford 

Darlington 

Minnesota. 

Charles  S.  Barney 

West  Union 

New  York. 

S.F.Risgs 

Granville  Summit. 

Darlington 

Pennsylvania. 

John  Siskron 

South  Carolina. 

Ij.  C.Floyd       

Alvin 

Hamilton 

Nebraska. 

Samuel  H.  Fry 

Aurora. 

do 

Do. 

D  K  Marsh 

Mnnib^^ld „. 

Tioga. 

Pennsylvania. 

Alfr^  S.Brown 

Wellsville 

Allegany 

New  York. 

G.  E  Culver      

Vermillion. 

Clay 

Dakota. 

F.  A.  Carlson 

Apple  River 

Polk.. 

Wisconsin. 

William  K.King 

A.  T.  James. 

Ceres. 

Allesany... 

New  York. 

Bloesburgh 

Tioga. 

Pennsylvania. 

D.P.Haight          

Mountain  I.Ake 

Bradford 

Do. 

Gustave  A.Grant 

Highland 

Minnehaha. 

Dakota. 

J.N.Sheldon 

Scio 

Allegany 

New  York. 

Geonre  H.  Webb 

Alba 

Bradford 

Pennsylvania. 

Hiram  0.  Chapin 

White's  Comers 

Leona 

Potter 

Do. 

W.T.Daly 

Bradford 

Do. 

W.H.Hudson 

Larabee 

McKean 

Do. 

George  P.  Anderson 

George  Richardson 

P  Ij  Riirlin(m,mA                  

Bunyan          

Polk 

Wisconsin. 

Bloomingdale 

Clay 

Dakota. 

Van  Ettenyille 

Chemung 

New  York. 

P.  A.  Greelev 

Stinson 

Outagamie 

Butler 

Wisconsin. 

William  J.RaysdiU 

Saint  Charles 

El  Salem 

Ladora. 

Ohio. 

Polk 

Iowa 

Wisconsin. 

W.  S.  Foster 

Iowa. 

Harris  Taylor. 

George  G  McWhorter 

Bazette 

Navarro .* 

Santa  Rosa. 

Texas. 

Milton 

Dudley 

Florida. 

J.W.Mulliken 

Fillmore 

Nebraaka. 

W.L,.Harvoy ' 

Clifton 

Ijackawanna 

Wyoming 

Pennsylvania. 

B.  M.  Hall 

South  Eaton 

Beaumont 

Do. 

George  W.Cooke    

do 

Do. 

E.  .J.  Drum 

Gouldsborough 

do 

Do. 

S.B.  Hills  

Green  Grove 

HoUiste^'ville 

Do. 

E  A  Stevens 

Wavnc. 

Do. 

Edward  Himrod 

Dunmore 

Lackawanna 

Do. 

ThnnriAJB  .Tn)iiint.nn 

Milwaukee- 

Lehman 

Cherry  Ridge 

.: do 

Do. 

R.  A.  Whiteman 

T/Uzeme .............. ....... 

Do. 

Perry  A.  Clark 

Wajme 

Douglas 

Luzerne... 

Do. 

John  Bryant 

Elk  City 

Wilkesbarre 

Nebraska. 

F.  B.  Hodge 

Pennsylvania. 

T.B.0rohard 

Hamlintop 

Wayne 

Pft. 
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Name. 

Post-office. 

County. 

State  or  Territory. 

W  F  Younar         

Littleton 

Halifax 

Pennsy  1  vania. 

H.S.  Freas « 

Wapwallopen 

Luzerne 

Do. 

C  S  Fanro  

Wnnomie 

do 

Do. 

Charles  Ekdohl 

Scandia 

Washington 

Minnesota. 

A.C.Sisson 

lia  Plume 

Lackawanna 

Wyoming 

do 

Pennsylvania. 

William  Thompson 

Centremoreland 

Bellasylva 

Do. 

IIenr>^  Krnst 

Do. 

W.S.Jones , 

Slocum 

Luzerne 

Do. 

Theodore  Dav 

Dvberry              .    .... . 

Wayne 

*           Do. 

G.W.  Wiedman 

Amasa 

Lackawanna. 

Do. 

Charles  H   Hall        

Dallas 

Luzerne 

Do. 

J.  F.Wilber 

Peckville 

Lackawanna 

Do. 

George  A.  Silsby.. 

Mitchell 

Davison 

'Beadle 

Dakota. 

A.  F.  Williams 

Goodie 

Do. 

B.  J  Cannon          

Drinkers           .  .  . 

Lackawaima 

Pennsylvani*. 
'  Dakota. 

D.Stewart 

Home ■. 

Turner 

Miner 

Luzerne 

Saint  John  Baptist 

Wayne 

R.M.  Dexter 

Canova 

Do. 

Casper  Oberdorfer 

George  H.  Fassin 

Harding 

Edgard 

Winterdale 

Pennsylvania. 
r.>ouislana. 

C.  V,  More 

Pennsylvania. 
Dakota. 

Albert  Martin       

Adelia          

Turner..... 

8.  J.  Cornell 

Dewitt.. 

Sanborn 

Do. 

Edwin  Miller 

Grant  City 

Griswoldville 

Greenslx>rough 

Sac 

Iowa. 

James  R.  VanBuren 

Jones 

Georgia. 
Alabama. 

J.  W.  A.  Wright 

Hale 

do 

E.  Sawyer ^ 

Henry  A.Taylor 

W.E.Moor 

Sawyerville 

Do. 

Gallion         .  ... 

do  

Do. 

Bridgetown 

Pearson 

Shelby 

Do. 

C  P  Luttrell                 

Payette 

Ohio 

Dana  Rhodes... 

Groton           .. 

Tompkins 

New  York. 

David  W.  Lester 

Haddock  Station 

New  Helena      

Jones 

Georgia. 
Nebraska. 

OtisScovall 

Custer 

Coosa 

John  F  Vardaman            ..   . 

Kellyton 

Ironville 

Alabama. 

E  J.  Blackburn 

Perry 

Do. 

J.  R.  Baxter 

Lebanon 

DeKalb 

Do. 

L.  Grovitt  Rhodentown 

Rhodentown 

do 

Do. 

B.  C.  Willis 

Burton's  Hill 

Greene 

Do. 

J.  S.  Hansberger 

Tionus    

Bibb 

Do. 

Jamw  V.  Pailfiy 

Marion 

Perry 

Do. 

A.  C  Cooeland' 

Crossville    . 

DeKalb 

Do. 

J.  J.  Parish 

Adell 

Berrien 

Georgia. 
Alabama. 

J  J.  Lee          

Sand  Tuck.. 

Ellmore 

James  M.  McCullough 

Felix 

Franklin 

Perry 

Do. 

George  W.  Duncan 

Simpson 

Kentucky. 
North  Carolina. 

D.  R.  Antry 

DiHm4i.l  .  ,„  , 

Sampson 

G  M   Ellis 

Emmetsburgh . 

Palo' Alto 

Iowa. 

Thomas  J.  Crumley 

Alex.  Gaddies.. 

Crossville 

DeKalb 

Alabama. 

E  m  m  etsb  urgh 

Palo  Alto 

Iowa. 

J.  A.  Yeager 

Pondville 

Bibb 

Alabama. 

W  H  Reynolds 

Packsville    . . 

Clarendon 

South  Carolina. 

R.B.  Pruett 

Mount  Olive 

Coosa 

Alabama. 

J  P  Harris 

Harrisbunfh 

Bibb...i 

Do. 

George  C.  Mosher 

1636  Summit   street, 
Kansas  City. 

Van  Alstyne 

Dallas 

Missouri. 

W.L.Brown ' 

Grayson 

Texas. 

E.  Pasome ! 

Gaston 

North  Carolina. 

Ed.A.Killian 1 

Leavenworth 

Leavenworth 

Kansas. 

B  F  Steedman ! 

Collinsville  .  .       .   . 

Gravson 

Texas. 

D.  Krebs ' 

Kingston 

Hunt 

Do. 

George  H.  Groves \ 

W.  P.  Feltv.. 1 

Melissa 

Hickory  Creek 

Collins 

Do. 

Fannin 

Do. 

Dan  Vitn  Trump | 

Norbome 

Carrol 

Missouri. 

A.  C.  Camcs  l 

Weston 

Collin 

Texas. 

T.  B.  McCracken ; 

Zion 

rx>wndes 

Mississippi. 
Missouri. 

Simon  Daw 1 

Malta  Bend 

Saline 

do  .     ... 

A.  G.  Lackey | 

Marshall         

Do. 

M.  M.  Yeakfey 

Mountain  Spring 

Bolivar 

Cooke 

Texas. 

A.  E.  Baum J 

R.  M.  Orrell .' 

Denton 

Do. 

Fayetteville 

Cumberland....' 

North  Carolina. 

J.  W.  Andrews ' 

Laurinburgh 

Richmond 

Grayson 

Do. 

G.  E.  Reeves 

Pottsborough 

Crawford 

Sioux  Falls , 

Waco • 

Tehuacana 

Eatontoii ; 

Plevna \ 

Lorena ' 

Basin  Springs , 

Elmont 

Texas. 

A.  M.  Armstrong 

McLennan I 

Do. 

W.  G.  lAffender 

P.  M.  Makeig 

M.  Yoakum 

Minnehaha j 

McIiCnnan i 

Limestone 

Dakota. 
Texas. 
Do. 

J.  I.  Adams 

Putnam 

Georgia. 

H.  S.  Austin 

Keno 

Kansas. 

Charles  Schaefer 

McLennan 

Texas. 

H.  F.  Fowler 

Grayson 

Do. 

W.  A.  Rexroat 

do 

Do. 

L.  F.  McMillan '. 

S.  Hundley 

Masseys -. 

Cannon 

Itasca 

Hill 

Grajrson 

Do. 
Do. 

T.C.Carlisle 1 

Hill 

Do, 
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List  of  tornado  reporters,  June  30, 1885— ContinnecL 


Name. 

Postpoffloe. 

County. 

State  or  Territory. 

Hawlev  Oerrells 

Indian  Gap, 

BoHqueville 

Hico 

Iredell 

Hamilton 

Mclennan.. 

Texas. 

/..  M.  KinBslcy 

lolin  A.  Eakiiis 

Do. 

Hamilton 

Do. 

Thouiofl  K.  Loader 

Bosque 

Reno 

Rice 

Hamilton 

Do. 

II.  C.  0*Hom 

E.  L.  Drake ^ 

Reno  Centre 

Kansas  Centre 

Kansas. 
Do. 

T.  H.  Hawkins 

Centre  City... 

Texas. 

L  II.  McKeo 

Robinson 

McLennan................. 

Do. 

J.  C.  Wvatt 

Speeglevi  le 

do 

Do. 

B.  Praiiklin  Abroms....  ........... 

277  Broadway,  Brook- 
lyn. 
Kingsvllle.. 

New  York. 

Oeorp;o  O.  Valentine.. 

Johnson. ~. 

Missouri. 

I.  I).  GrHliam.... 

Manhattan 

Riley 

Kansas. 

Willium  EiUwm 

Bazetla 

Navarro 

Tex&s. 

J.  K.  Bainflcld    

Arrington  

Atchison 

Kansas. 

F.  J.  Kirtslinm 

Stranger 

Havensvillo 

Nctawaka 

Falls 

Texasi 

L.  W.  Dcnnen 

Poltawattomie 

Jackson 

Madison 

Kanima. 

E.  W,  Kcnyon 

Do. 

J.  W.  Lord      

New  Douglas 

Illinois. 

BenJ.  McElroy 

Frankfort 

Marsball 

Kansas. 

T.  Y.  Frost  

Whiting 

Jackson 

Do. 

D  O  Wood  worth 

Larkin 

Atchison 

Grayson 

Do, 

11.  C  Rogers 

Gordonville 

I.  P.  Allen 

Pleasant  Plain 

Guthriesvllle 

Osborne 

York 

Kansas. 

K.  E.  Gulhrie 

South  OaroUitfk 

<J.  Pierce 

Coltsgcville 

Colleton 

Atchison.. 

Do. 

II.  L  Brown 

Invermay 

Iloskins : 

Kansas. 

J.  L.  Iloskins 

Rooks 

Dallas 

Do. 

lanac  Iloch 

Do  Soto 

Buck  Creek 

Grand  Centre 

Iowa. 

Jauies  Washburn 

Richland.. 

Wisconsin. 

Bcnj.  Tripp... 

Osborne 

Rooks 

Kansas. 

J.  M.  Fikc 

Stockton 

Do. 

N.  K.  Blue 

Ontario 

Jackson.... 

Do. 

John  L.  llar>*ey 

Jacob  Kcri>er.. 

Marne 

Cass 

Dubuque.. 

Iowa. 

New  Vienna. 

Do. 

P.  A  Ptipe      

Caledonia 

Houston... 

Minnesota. 

J.  W.  Beattv 

Odscade 

Ross  Station.... 

Dubuque. 

Colleton 

Iowa. 

O.  11.  Carroll 

South  OaroUnft. 

Thos  L.  Powers 

Storlinsr  

Rioe 

Kansas. 

R  L.  Rowo 

Chcrt>kee 

Cherokee 

Iowa. 

J.  II.  Blonigomery 

Meadville 

Crawford 

Marshall 

PennsyltmnUk 

James  Kelly ^ 

Wvominar 

Appendix  66  e. 

Details  relative  to  progress  in  Ubliographijf. 

[Prepared  by  Mr.  O.  J.  Sawsrer,  BlbltocTapher]. 

I.  SOUBCEB   OF  NEW  TITLES. 

Number  of  titlei. 

Koyal  Society,  Catalogne  of  scientific  {Mtpers,  vii,  viii.     L.,  1877,  '79 4,488 

Iteasff,  Kepertorium  commeDtatioDnm,  iv,  Physica.  Gott.,  1805 1,384 

Po^n^Ddorir,  Hio^^raphisch  literariscbes  Handworterbach.  Lpz.,1883.  2 volumes.  1,000 

Hellmnnn,  KepertoriumderDeutscben  Meteorologie.     Lpz.,1883 _>..  6,200 

Bibliograpbies,  catalogaes,  &c.,  141volames 1,487 

Manuscript  lists  and  bibliograpbies 1,082 

Periodicals  indexed,  2,203  volames 5,097 

Total  added 20,338 

Number  on  hand  July  1, 1884,  about 20,853 

Total  Julyl,  1885,  about 47,191 
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n.    IJHiriTi'UTiOirB   AND  IKDIYIDUALS   TO  WHOM   THS  OFFIGB  IB  IVDBBTBD  VOB  IM- 

POBTAHT  CONTSIBUnON& 

BPBCIAL  BIBLIOOSAPHIES. 

Denmark:  Mantucript,  from  C.  Brnnn,  libiarioD  Royal  Library,  CopenbageiL 

Oermon  Empire:  Dr.  Hellmaim  haa  kindly  permitted  the  inoorporatioa  of  fia  adminU^ 
Repertorinm. 

Japan:  Biannacript,  from  Dr.  £.  Knipping. 

Norway:  Mannacript,  from  Prof.  H.  Mobn. 

Poland:  Manuscript,  from  Dr.  F.  Karlinaki. 

Portugal:  Manuscript,  from  J.  C.  de  Brito  Capello. 
^^umonia:  Manuscript,  from  Dr.  8.  C.  Hepitea. 

Knasia:  Manuscript,  from  Profs.  H.  Wild  and  A.  Woeiko£ 

Bpain:  Manuscript,  from  Don  C.  Piyazon  and  M.  Merino. 

Btyria:  Manuscript,  from  Prof.  R.  von  Miller- Hauenfela 

Sweden:  Manuscript,  from  C.  Annerstedt,  librarian  University  Library,  Upaalak 

Victoria:  Manuscript,  from  R.  L.  J.  Ellery. 

XXT&ACTS  FBOM  MAKU8CBIPT  CATALOGUES. 

Library  of  tbe  Deutscbe  Seewarte,  from  Dr.  Geoige  Neumayer. 

Library  of  the  Central  Anstalt,  Vienna,  from  Dr.  J.  Hann. 

Library  of  the  Universiteit  van  Amsterdam,  from  Dr.  H.  G.  Rogge. 

Library  of  the  Meteorological  Office,  London,  from  R.  H.  Soott. 

Library  of  Yale  College,  from  Prof.  E.  Loomis. 

Astor,  Boston  Public,  and  Harvard  College  libraries,  from  their  librarians. 

The  librarians  of  the  American  Philosophical  Society,  Academy  of  Natural  Sciences^ 
Ridgeway  Branch  of  Philadelphia  Library  Company,  and  the  Mercantile^  Library  oi 
Philadelphia;  of  the  Peabody  Institute  and  Johns  Hopkins  University,  of  Baltimore; 
and  of  the  Library  of  Congress,  have  afforded  special  facilities  for  the  collection  of  mate- 
rial. 

Valuable  printed  catalogues  have  been  received  from  the  Nederlandsch  meteorologisdi 
Instituut,  Utrecht;  Ufflcio  centrale  di  Meteorologia,  Rome;  Osscrvatorio  di  Oipodimonte, 
Naples;  Soci6t6  de  Physique  et  d'Histoire  Naturelle  de  Geneve,  through  Prof.  A.  de 
Candolle;  Service  hydrometrique  dn  Bassin  de  la  Seine,  Paris,  through  M.  G.  Lemoine; 
Akademie  der  Wissenschaften,  Munich;  Nicolai  Haupt-Stemwarte,  Pnlkowa;  Finska 
Vetenskaps  Societeten,  Helsingfors;  Institution  of  Civil  Engineere,  London;  American 
Philosophical  Society,  Franklin  Institute,  American  Antiquarian  Society,  and  others. 

MISCELLANEOUS  CONTBIBUnOir& 

Prof.  Ok  J.  Symons  has  added  to  his  original  catalogue  a  large  number  of  anonymous 
titles;  Dr.  Sophns  Tromholt  has  furnished  a  list  of  titles  on  the  aurora;  Lieut.  Jules  de 
Schokalsky,  of  the  Russian  Navy,  has  very  kindly  indexed  for  us  the  complete  set  of  the 
Moskoi  Sbomik,  adding  translations  of  titles;  Prof.  C.  Pittei,  of  Florence,  has  contributed 
Italian  titles;  R.  Mueller,  director  of  the  Hydrographic  Office  at  Polo,  an  index  to  their 
publications. 

In  this  country  the  late  Dr.  F.  B.  Hough  furnished  an  Index  to  the  contents  of  vol- 
umes in  his  valuable  library;  Prof.  M.  W.  Harrington  kindly  loaned  his  extensive  card- 
working  index  for  comparison;  Dr.  H.  B.  Baker  indexed  the  publications  of  the  Michigan 
State  board  of  health,  and  many  others  have  assisted  in  thia  work  by  short  lista  and  ^- 
uable  snggesUona. 
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APPENDIX   67. 


REPORT  OF  PHYSICAL  LABORATORY  DIVISION  FOR  1884-'85. 

The  Chief  Signal  Officsb,  United  States  Abmt  : 

Sib  :  I  have  the  honor  to  sabmit  the  following  report  of  the  principal  operations  of 
the  Physical  Laboratory  Division  for  the  year  ending  Jnne  30,  1885: 

This  division  was  known  as  the  Meteorological  Observatory  np  to  January  19,  1885. 
On  that  day  the  experimental  laboratory,  which  was  in  process  of  formation,  was  con- 
solidated with  it,  the  name  was  changed  as  above,  and  the  writer  was  pat  in  charge, 
relieving  Lieutenant  Allen.  Owing  to  this  change,  the  report,  in  so  far  as  it  refers  to  the 
first  six  months  of  the  year,  cannot  be  so  fall  and  satial'actory  as  it  would  have  been 
had  Lieutenant  Allen  remained  to  aid  in  its  preparation. 

This  division  is  charged  with  *'  the  custody  of  all  meteorological  instruments,  and  their 
examination  and  repair;  the  preservation,  comparison,  and  adjustment  of  standards  and 
substandards;  the  testing  of  all  instruments  issued  ibr  station  use,  and  the  determina- 
tion of  their  corrections;  and  with  the  inauguration  of  a  system  of  measurements  of 
atmospheric  electricity,  ground  currents,  and  earth  temperatures,  and  the  supervision 
of  men  assigned  to  this  work.  To  it  may  be  referred  any  questions  involving  experi- 
mental research,  and  especially  those  pertaining  to  the  subjects  of  electricity  and  heat." 
(Instructions  No.  6,  1885.) 

The  total  number  of  instruments  of  all  kinds  received  by  the  division  during  the 
year  was  1,945,  of  which  over  1,600  were  thermometers.  This  number  includes  all  that 
were  purchased  by  the  office  and  all  that  were  returned  from  stations  for  comparison, 
&c ,  and  a  small  nu mber  received  from  pri  vate  individuals.  There  were  issued  to  stat ions 
and  volunteer  obser\'ers  2,045,  and  to  private  individuals  283,  making  a  total  issued  of 
2,328.  Of  the  instruments  issned,  over  1,700  were  thermometers.  This  st&tement  does 
not  include  wind-vanes  and  rain-gauges,  which  until  recently  were  received  and  issued 
by  the  property  and  disbursing  officer  without  passing  through  this  division. 

During  the  year,  1,838  thermometers  were  compared  with  the  office  standards,  and  a 
correction  card  prepared  for  issue  with  each.  Two  hundred  and  thirty  of  these  com- 
parisons were  made  for  private  individuals  All  of  the  barometers  issued  were  com- 
pared with  the  standards,  IGO  barometer  tubes  were  filled  and  boiled,  and  109  barom- 
eters were  repaired.  Most  of  the  nelf-registering  instruments  kept  in  what  is  known 
as  the  '*  instrument  room''  have  been  continuously  at  work  during  the  year,  and  con- 
tinuous registers  of  temperature,  pressure,  rain,  and  wind  at  this  office  have  been  filed 
away.  Frequent  comparisons  with  non- registering  standards,  the  results  of  which  are 
noted  on  the  record  sheets,  render  these  records  of  great  value,  and  it  is  only  to  be  re- 
gretted that  the  Service  is  unable  at  present  to  laigely  extend  the  system  of  self-reg- 
utry. 

Plans  for  the  improvement  of  the  apparatus  for  the  comparison  of  thermometers  are 
now  under  consideration.  Although  the  methods  now  in  use  are  extremely  satisfactory 
as  to  the  results  obtained,  the  apparatus  is  rather  crude,  and  its  u»e  involves  more  time 
and  labor  than  is  actually  necessary.  There  are  still  some  thermometers  in  use  in  the 
service  which  have  not  been  compared  with  the  standards  of  the  office. 

The  work  of  comparison  has  been  carried  on  as  rapidly  as  possible  without  a  consid- 
erable increase  in  the  stock  of  thermometers  carried  by  the  office,  as  it  is  always  necea- 
sary  to  issue  instruments  to  take  the  place  of  those  called  in. 

The  improvement  of  the  rain  gauge  used  in  the  service  is  a  sulject  to  which  much 
attention  has  been  given  during  the  year.  As  a  result  a  new  model  gauge  has  been  con- 
structed, and,  upon  being  recommended  by  the  board  on  instruments,  has  been  adopted. 
In  the  future  all  gauges  issned  will  conform  to  this  model. 

The  principal  points  of  difference  between  this  gauge  and  the  old  are  a  change  in  the 
material  of  the  collector  and  the  tube  and  a  great  increase  in  the  strength  and  rigidity 
ol  the  same.  The  collector  is  of  heavy  brass,  8  inches  in  diameter,  beveled  on  the  out* 
fldde  so  as  to  give  it  a  tolerably  sharp  edge.  The  tube  into  which  the  water  flows  is  also 
of  brass,  thick  and  strong,  20  inches  deep,  and  its  diameter  is  such  that  the  ratio  of  the 
area  of  the  collector  to  that  of  the  tube  is  as  nearly  as  possible  ten  to  one.  A  new  stick 
has  also  been  adopted,  graduated  much  more  accurately  than  the  old  and  of  a  different 
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kind  of  wood,  which  shows  the  wliter  line  much  more  distinctly  and  aocnrately.  In 
cross  section  it  is  so  made  as  to  he  jnst  1  per  cent,  of  the  area  of  the  tnhe.  The  new 
gauges  will  also  he  numhered  and  calibrated,  so  that  a  correction  card  can  be  furnished 
with  each,  and  it  is  believed  that  their  introduction  will  increase  the  accuracy  of  our 
obserN'at  ions  of  rainfall. 

A  new  anemometer-support  has  been  devised  and  adopted,  which  is  believed  to  be  a 
great  improvemejit  upon  the  old  form.  In  the  new  support  a  cross-bar,  upon  which  the 
anemometer  rests,  is  run  up  and  down  a  T-shaped  bar  of  iron,  by  means  of  a  chain,  with 
which  the  observer  controls  the  motion.  The  cross-bar  is  arranged  to  support  two  ane 
mometers,  so  that  monthly  comparisons  of  the  station  and  extra  instrument  can  readUy 
be  made. 

Arrangements  are  also  made  for  the  easy  addition  of  a  third  arm,  in  order  to  facilitate 
comparison  with  anemometers  carried  by  the  inspectors.  The  adoption  of  this  new  ^np- 
port  is  thought  to  be  an  important  step  in  the  direction  of  a  much-needed  improvement 
in  anemometry.  Improvements  in  the  anemometer  itself  are  also  under  consideration, 
which  will  strengthen  its  weaker  parts  and  diminish  the  number  of  damaged  instruments 
amiually  returned  to  this  office. 

Experiments  are  in  progress  looking  to  the  substitution  of  an  iron  dstem  with  metal 
plunger  for  the  leather  barometer  cistern  now  in  use.  The  latter  are  constantly  giving 
way  and  the  expense  of  repair  is  considerable. 

The  relative,valne  of  spherical  and  cylindrical  bulbs  for  thermometers  has  been  the  sub- 
ject of  experiment  and  consideration.  Tests  of  sensitiveness  have  been  made  in  air  and 
in  water,  and  as  dry  and  wet  bulbs.  In  all  experiments  the  superiority  of  the  cylindri- 
cal bulb  was  demonstrated.  The  subject  has  been  specially  referred  to  Professor  Ferrel 
and  Junior  Professor  Russell,  and  although  no  formal  report  has  as  yet  been  made,  it 
seems  highly  probable  that  the  use  of  the  cylindrical  bulb  in  preference  to  the  spherical 
will  be  recommended.  Should  the  cylindrical  bulb  be  adopted  the  change  can  be  brought 
about  gradually,  and  it  will  also  enable  the  office  to  utilize  a  large  number  of  cylindrical 
bulb  thermometera,  ^'hygro-tubes,''  so  called,  which  were  called  in  some  time  ago  on 
ai*coont  of  not  being  stem-graduated. 

Junior  Professor  Russell,  who  has  had  the  subject  of  the  standard  of  thermometry 
under  consideration  for  two  years  or  more,  has  nearly  completed  a  paper  containing  an 
account  of  his  work  in  detail  and  a  fall  discussion  of  the  whole  qnestion.  The  non- 
arrival  of  a  few  thermometera,  specially  made  and  compared  at  low  temperatures  with 
the  Kew  standards,  is  the  cause  of  the  delay  in  forwarding  this  paper  to  the  Chief  Signal 
Officer. 

Reference  has  been  made  from  time  to  time  in  the  report  of  the  Chief  Signal  OfStcer 
to  the  efforts  of  the  office  to  establish  a  normal  barometer.  The  continu^  illness  of 
Junior  Professor  Waldo  has  prevented  the  preparation  of  a  report  which  he  was  expected 
to  make  upon  European  standards,  and  the  comparisons  made  by  him  of  barometera  be- 
longing to  this  office  with  several  of  the  most  important  normal  barometen  of  Europe. 
Little  progress  has  been  made,  therefore,  during  the  year  in  this  direction.  The  model 
constructed  by  Professor  Wright,  of  New  Haven,  has  been  examined  by  the  writer,  and 
steps  looking  to  the  construction  of  a  suitable  cathetometer  have  been  taken.  The  in- 
increased  appropriation  for  the  manufacture  and  repair  of  instruments,  which  became 
available  on  July  1,  will  enable  the  office,  it  is  hoped,  to  carry  out  well-matured  plana 
for  the  erection  of  this  important  instrument. 

The  subject  of  hygrometry  and  the  improvement  of  hygrometricohservatfons  and  tables 
has  received  the  attention  of  the  office  for  several  yeare.  In  Mareh,  1885,  Junior  Pro- 
fessor Marvin,  attached  to  this  division,  was  sent  to  Colorado  Springs  and  Pike's  Peakfw 
the  purpose  of  making  a  complete  series  of  observations  at  various  altitudes  with  various 
forms  of  psychrometer.  Ho  has  made  weekly  reports  to  this  office,  giving  the  results  of 
his  work  in  detail.  These  results  have  been  placed  in  the  hands  of  Professor  Ferrel,  to 
whom  the  duty  of  discussing  them  has  been  assigned.  The  work  thus  far  appeara  to  be 
eminently  snci«ssfal.  Professor  Marvin  will  complete  his  observations  on  the  mountain 
about  August  10.  After  his  return  to  this  office  it  is  intended  to  supplement  the  obser- 
vations roado  at  Pikers  Peak  and  elsewhere  by  such  experimtots  and  researches  in  Qua 
laboratory  as  may  seem  desirable. 

A  series  of  four  balloon  ascents  in  the  interests  of  meteorology  were  made  by  Private 
Hammon,  attached  to  this  division,  in  January,  Mareh,  and  April.  The  point  of  depart- 
ure was  in  all  cases  Philadelphia,  the  dates  and  places  of  landing  being  as  follows:  Firat 
ascent,  January  19, 1885.  landing  at  Manahawken,  N.  J.;  second  assent,  Mareh  13, 1885, 
lauding  near  Birdsborough,  Pa. ;  third  ascent,  M«'ircli  27, 18B5,  landing  at  Tremley,  near 
Railway,  N.  J.;  fourth  ascent,  April  Irt,  1885,  landing  at  Williamstown,  N.  J. 

The  general  instructions  governing  Mr.  Hammon  in  these  ascents  were  given  by  Pro- 
fessor Abbe,  in  charge  of  the  study-room  division.  Mr.  Hammon  has  made  a  full  report 
of  this  work  which  has  been  referred  to  Professor  Abbe  for  examination  and  remark. 
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When  the  writer  was  put  in  chaise  of  the  work  of  this  division,  two  stations  for  the 
Btndy  of  atmospheric  electricity  had  already  been  established — one  at  Baltimore,  in  con- 
nection with  the  Johns  Hopkins  Univeisity,  and  the  other  at  Cambridge,  Mass.,  in  con- 
nection with  Harvard  University. 

The  work  of  the  observer  at  BaUimore,  Private  Park  Morrill,  was  nnder  the  imme- 
diate supervision  of  Professor  Rowland.  At  Cambridge  the  work  of  Privates  McRae 
and  McAdie  was  under  the  direction  of  Professor  Trowbridge.  At  Baltimore,  by  means 
of  a  Moscart  mirror  electrometer,  a  continuous  photographic  record  of  the  potential  of 
the  atmosphere  has  been  maintained.  Mr.  Morrill,  in  Signal  Service  Note,  No.  XVII, 
has  discussed  the  method  of  observation  and  has  given  the  results  of  some  studies  of  the 
connection  between  variations  in  potential  and  other  meteorological  elements.  Experi- 
ments have  also  been  made  in  the  direction  of  the  improvement  of  the  water-dropping 
collector,  or  rather  the  substitution  of  a  mechanical  collector  for  the  water  dropper. 
The  latter  is  practically  useless  in  the  winter  season,  and  it  is  believed  that  a  raechnnical 
collector  can  be  devised  which  will  be  equally  as  efficient  at  all  times  and  suitable  for 
use  in  all  climates.  Patterns  have  been  made  for  one  designed  at  Baltimore,  and  the 
construction  of  a  model  will  probably  be  undertaken.  Experiments  have  also  been 
made  at  Baltimore  to  determine  the  best  form  of  charging  batteries  for  the  electrometer, 
but  no  definite  conclusion  has  yet  been  reached. 

At  Cambridge  much  attention  has  been  given  to  the  stndy  of  different  forms  of  elec- 
trometers. Two  instruments  designed  by  Professor  Trowbridge  have  been  made  and 
tested  with  very  satislactory  results.  Interesting  experiments  have  also  been  made  in 
determining  the  potential  of  the  atmosphere  by  means  of  kites.  These  have  been  osed 
in  Cambridge  and  also  on  the  summit  of  Blue  Hill  near  Boston.  At  the  latter  point 
very  high  differences  of  potential  between  the  earth  and  the  string  holding  the  kite 
were  found,  and  some  very  interesting  observations  were  made. 

During  the  progress  of  this  work  at  Baltimore  and  Cambridge  Professors  Rowland  and 
Trowbridge  have  taken  great  interest  in  it  and  much  of  its  success  must  be  attributed 
to  their  hearty  co  operation  with  the  service,  and  to  the  facilities  so  generously  afforded 
by  the  authorities  of  Johns  Hopkins  University  ai\d  of  Harvard  University. 

Recently  the  subject  has  been  taken  np  in  the  laboratory  of  this  division.  No  attempt 
will  be  made  for  the  present  to  secure  a  continuous  photographic  record  as  it  seems  more 
desirable  to. make  at  first  a  thorough  investigation  of  instruments  and  methods.  With 
that  end  in  view  several  electrometers  have  been  ordered,  only  one  being  available  at 
present.  Various  questions  connected  with  collectors,  electrometers,  exposure,  &c,  will 
be  investigated.  When  uniform  and  satisfactory  results  are  attainable  and  by  the  sim- 
plest means,  the  establishment  of  several  additional  stations  in  different  parts  of  the 
country  will  be  recommended. 

The  selection  and  constmction  of  suitable  thermometers  for  the  measurement  of  ground 
temperatures  has  received  a  good  deal  of  attention.  Several  forms  of  electric  thermom- 
eter have  been  made  the  subject  of  experiment.  A  careful  test  of  the  thermo-electric 
method  has  shown  that  it  is  too  uncertain  in  its  results  for  general  use.  A  form  of  re- 
sistance thermometer  has  been  constructed  which  promises  to  give  excellent  satisfaction, 
and  a  new  form  of  differential  resistance  thermometer  has  been  devised  which  seems  to 
possess  many  advantages  over  any  other  method.  A  practical  test  of  these  thermome- 
ters will  be  made  at  an  early  date  which  will  be  sufficiently  prolonged  to  enable  us  to 
decide  with  certainty  upon  their  efficiency. 

There  is  great  and  pressing  need  for  a  suitable  building  in  which  the  work  of  the 
physical  laboratoi^  division  can  be  concentrated  and  renderal  vastiy  more  efficient  It 
is  now  carried  on  in  several  rooms,  not  connected  with  each  other  and  all  quite  unsuita- 
ble for  the  work  assigned  to  them.  The  constantly  increasing  demands  which  are  made 
upon  this  experimental  branch  of  the  service  can  only  be  satisfied  when  ampler  room  and 
better  facilities  are  afforded.  It  must  oonstanUy  be  a  source  of  regret  that,  in  the  pres- 
ent condition  of  the  division  with  its  limitations  as  to  room  and  facilities,  it  is  impossi- 
ble to  take  up  some  of  the  most  important  experimental  problems  which  arise  in  the 
service. 

Respectfully, 

T.  C.  MENDENHALL, 
Professor  and  Assistant-in-eharge  of  Physical  Laboratory  Division, 

July  27,  1886. 
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JtEPOBT  OF  OFFICER  IN  CBARQE  OF  PROPERTY  AND  DISBURSING  />>- 

VISION. 

Signal  Officb,  Wab  Dspabtment, 

Washiniflon  CUy,  Jviy  15,  1885. 

8lB:  I  have  the  honor  to  sabmit  the  following  statement  of  the  work  of  the  Property 
and  Dubiusing  Division  for  the  fiscal  year  ended  Jane  30,  1885,  as  required  for  tha 
Annnal  Report  of  the  Chief  Signal  Officer. 

No  changes  of  importance  have  oocorred  in  the  j>erMmnW  of  the  division  since  last  re- 
port. 

Two  hundred  and  twelve  dollars  and  thirty-five  cents  have  been  recelv^,  daring  the 
year,  from  the  sales  of  maps  and  bulletins,  as  allowed  by  the  act  of  Congress  approved 
Maich  30,  1874  (section  227,  Revised  Statutes). 

In  the  ''  settlement  of  accounts  room ''  the  pay  accounts  of  the  entire  corps  have  been 
examined,  prepared  for  settlement,  and  through  this  room  settled,  aggregating  10,278 
accounts. 

The  number  of  accounts  growing  out  of  the  disbursement  of  the  regular  appropria- 
tions  expended  by  this  office,  settlei  during  the  year,  has  been  7,976,  making  an  average 
number  per  month  of  664.  This  is  caused  by  the  laige  number  of  stations  and  the  char- 
acter of  the  accounts  incurred  at  each,  they  being  for  small  items  of  rent,  hire,  &c., 
which  require  monthly  or  quarterly  payment. 

The  improved  methods  of  administering  the  duties  of  this  division  have  continued, 
and  have  resulted  in  the  gratifying  flEict  that  the  accounts  pass  the  very  critical  scrutiny 
of  the  accounting  officers  of  the  Treasury  with  few  suspensions,  and  these  for  mere  tech- 
nical informalities. 

One  of  the  reforms  instituted  by  me  was  to  pay  all  Touchers  by  checks  drawn  to  order, 
in  no  case  to  bearer,  that  mode  being  considered  the  safest,  not  only  of  transmitting  moncjr, 
but  it  aIfM>  furnishes  the  a88unince  (as  the  checks  have  to  be  indorsed  by  the  person  in 
whose  name  drawn  before  payment)  that  the  money  reaches  the  person  for  whom  in- 
tended. 

Tlie  advantage  afforded  to  obtain  greater  accuracy  by  having  instruments  compared 
with  our  standards  for  which  no  extra  chaige  is  made,  still  continues  to  induce  many 
private  persons,  institutions  of  learning,  &c,  to  purchase  instruments  through  this  office, 
and  during  the  year  there  have  been  247  instruments  of  various  kinds  purchased,  repre- 
senting a  total  cost  of  $1,888.55.  These  transactions  have  no  connection  with  the  public 
funds  disbursed  by  me. 

Six  hundred  and  seventy  instruments  of  various  kinds  have  been  purchased  during 
the  year  for  the  use  of  this  service,  and  1,639  have  been  issued  since  last  report. 

The  average  cost  of  maintaining  each  station  of  observation  during  the  year,  indud- 
iog  cost  of  printing  stations  and  additional  cost  of  life-saving  stations,  but  exclusive  of 
the  cost  of  telegraphic  services  and  the  pay  and  allowances  of  the  men  on  duty  at  each, 
has  been  |329.54,  but  this  cost,  as  well  as  that  reported  in  previous  reports,  represents 
only  the  amount  spent  at  each  station,  and  is  therefore  calculated  to  convey  an  errone- 
ous impression;  the  absolute  average  is  about  |1,500  per  annum  for  each  station  (whidi 
includes  all  expenses,  except  pay  and  allowances  of  the  men). 

The  total  number  of  letters  received  during  the  year  was  37,954,  an  increase  over  last 
year  of  5,445  letters;  the  total  number  of  letters  sent  was  33,330,  and  2,710  indorse- 
ments, an  increase  in  letters  sent  of  4,482  over  last  year. 

In  the  ^'packing  and  shipping  room"  there  were  18,080  distinct  shipments  made, 
through  the  Qaartermaster's  Department,  by  express,  and  by  mail,  with  not  an  article 
lost  in  transit 

There  were  received,  during  the  year,  5,241  packages. 

The  usual  quantity  of  work  has  been  done  in  the  ''machine  shops,"  in  manufactur- 
ingand  repairing  meteorological  and  other  instruments,  and  in  repairs  about  the  office^ 

The  "carpenter  shop"  has  been  kept  busy  in  making  the  necessary  packing  boxes  for 
■hipment  of  supplies,  &c,  and  jobbing  and  repairs  about  the  office. 

The  * '  library  ^ '  has  received  during  the  year  by  purchase,  exchange,  or  gilt,  1,0S7  bookBi 
and  now  contains  0,743  volumns. 
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The  condition  of  the  appropriations  (disbnised  bj  this  office)  ibr  fhe  fiscal  jear  ending 
Jane  30, 1685,  with  expenditures  thereonder  and  buances  nnexpended  at  the  end  of  the 
year,  with  probable  demands  on  such  balances  as  required  to  be  rendered  bj  act  of  Con- 
I  approved  liaj  1,  1829,  is  as  follows: 


APPBOPBIATED. 

Obeenration  and  report  of  Storms 9^41,000  00 

Expenses  Signal  Senrioe,  United  States  Army 6,000  00 

Maintenance  and  repair  military  tel^raph  line 24,000  00 

fotablishing  stations,  Island  of  Nantucket.. 40,000  00 

XXPXVDED. 

Observation  and  report  of  storms ....  1146,646  02 

Expenses  Signal  Service,  United  States  Army . 1,678  37 

Maintenance  a&d  repair  militaiy  telegraph  line «.. 19,768  02 

Establishing  station,  Island  of  Nantucket . • 

BALAKCBB. 

Observation  and  report  of  storms 994,453  08 

Expenses  Signal  Service,  United  States  Army 3,421  63 

Maintenance  and  repair  military  telegraph  line ... . 4,231  08 

Establishing  stations,  Island  of  Nantucket « 40,000  00 

PBOBABLE  DEMANDS. 

Observation  and  report  of  storms $60,000  00 

Expenses  Signal  Service,  United  States  Army 3, 421  63 

Maintenance  and  repair  military  telegraph  lines 4, 231  08 

EstabliBhing  stations,  Island  of  Nantucket 40, 000  00 

On  July  1,  1884,  there  were  employed  in  the  division.  74  men  (40  enlisted  and  34  dv* 
ilians,  the  latter  including  all  messengers  and  laborers);  on  June  30,  1885,  there  were 
only.  67  men  (35  enlisted  and  32  civilians,  the  latter  including  all  messengers  and  labor- 
ers), showing  a  decrease  of  5  enlisted  men  and  2  civilians. 

At  the  dose  of  the  fiscal  year  ending  June  30,  1884,  there  were  60  telegraph  stationi 
in  operation,  4  haying  been  dosed  during  the  year  ending  June  30,  1885,  and  2  haviujg 
been  added,  making  a  total  of  77  stations  in  operation  on  June  30,  1885,  reporting  to  this 
office. 

The  receipts  firom  the  77  stations  during  the  year  were  916,389.60,  of  whidi  the  sain 
of  98,332.63  was  collected  for  and  paid  to  other  lines. 

The  money  value  of  *'free  business  "  (official  measages),  if  paid  for,  would  have  been 
910,695.90. 

During  the  year  5,080  fbrms  have  been  reodved  firom  the  td^graph  stations  and  es* 
amined. 

The  amounts  appropriated  under  the  dififerentheads  for  the  support  of  the  Signal  Serr- 
ioe,  United  States  Army,  for  the  fiscal  year  ending  June  30,  1885.  are  as  follows: 

Legislative,  executive,  and  judidal: 

R^ularderks,  messengers,  &c 910,660  00 

Sdentific  experts,  clerks,  &o 46,000  00 

Postage-stamps  Postal  Union  countries,  allotted  by  the  Secretary  of 

War      ._ 1,060  00 

Stationery,  allotted  by  the  Secretary  of  War 8, 683  34 

Contingent  expenses,  allotted  by  the  Secretary  of  War 7,017  49 

Bent  of  buildings  for  Signal  Office 7,000  00 

Total 74,340  83 

Sundry  CivU  expenses: 

Observation  and  report  of  storms: 

lilanufacture,  purohase,  and  repair  of  instruments 96,600  00 

Tdegrophing  reports — 136,000  00 

Expenses  storm  dgnals 10,000  00 

Cotton-belt  reports 7,000  00 

Connedion  life-saving  stations 6,600  00 

Instrument  shelters 2,000  00 

Rents,  &C.,  of  offices  outdde  of  Washington 40, 000  00 

River  and  flood  reports 10,000  00 

Maps  and  buUetins 26,000  00 

Total 841,000  00 

liaintenance  and  repair  military  telegraph  lines 24, 000  00 

Stations  at  Nantucket  Island 40,000  00 


Digitized  by 


Google 


600  REPORT   OF   THE   CHIEF   SIGNAL  OFFICER. 

•  Snpport  of  the  Array: 

Expenses  Signal  Service,  United  States  Army $6, 000  OO 

Fay,  &c.,  of  the  Signal  Corps: 

Pay  of  officers .— '30,500  00 

Pay  of  enlisted  men 200,000  00 

Mileage  to  officers -- _.. 6,000  00 

Cost  of  telegrams 250  00 

Pay  of  contract  surgeon-. 1,200  00 

Commutation  of  quarters  to  officers... . 8,208  00 

Total— 245,158  00 

Sahsistence  Department: 

Subsistence  and  commutation  of  rations,  Signal  Corps 155, 000  00 

Quartermaster's  Department: 
Regular  supplies: 

Fuel _ 6,200  00 

Commutation  of  fhel  at|9  per  mouth 23,760  00 

Commutation  ot  fuel  at  $8  per  month-.. 23,  328  00 

Forage  for  animals 3,100  00 

Straw  for  animals.— i—  217  00 

Straw  for  bedding.. 46  08 

Stationery  at  Fort  Myer 100  00 

Storesand  repairs  to  heating  apparatus... 600  00 

Lights  at  Fort  Myer 300  00 

Total 57,651  08 

Liddental  expenses: 

Office  furniture.  Fort  Myer,  Vii^ginia 100  00 

Horse  and  mule  shoes 500  00 

Blacksmiths'  and  other  tools 400  00 

Veterinary  supplies- 300  00 

Fire  apparatus  and  disinfectants 200  00 

Total... 1,500  00 

For  interment  of  officers  and  men 200  00 

For  apprehension  of  deserters J...  120  00 

Transportation: 

Materials  and  funds — 25,000  00 

Men .-  8,875  00 

Means  of  transportation,  mules 1,000  00 

Means  of  transportation,  harness 130  00 

Meansof  transportation,  repairs  to .- 500  00 

Total 35,505  00 

Barracks  and  quarters: 

Commutation  of  qnartera —  84,108  00 

Work  and  supplies  at  Fort  Myer,  Virginia . 1, 500  00 

Work  and  supplies  on  hospital... 300  00 

Total 85,908  00 

Clothing,  camp  and  garrison  equipage: 

Six  wall  tents,  &c 415  80 

IsBuesinkind 4,900  00 

Total 5,31580 

Medical  Department: 

Medical  attendance,  &c.,  officers  and  men 5, 000  00 

Medical  attendance,  &c. ,  officers  with  Signal  Corps 1 00  00 

Medical  and  hospital  supplies,  Fort  Myer 700  00 

Medicine  from  depots,  &c 1,000  00 

Material  for  repairs  to  hospital... 200  00 

Total ..  7,000  00 

Printing  and  binding  (allotted  by  Secretary  of  War)  aboat . . .  40, 000  00 

Grand  total 1,017,698  17 


Digitized  by 


Google 


BEPOBT  OF   THE   CHIEF   SIGNAL   OFFICER.  601 

The  appropriatioii  for  ibel  was  not  safficient  for  oar  staUoDB,  many  of  which,  in  the 
extreme  northwest  country,  require  fires  the  year  round,  and  in  those  latitudes  the 
cost  of  fuel  is  proportionately  high;  the  officers  of  the  service  have  heen  allowed,  by 
paragraph  1651  Army  Regulations,  to  purchase  fuel  at  a  fixed  rate,  the  Government 
paying  the  difference,  but,  by  the  insafiiciency  of  the  appropriation  mentioned,  this 
privilege  hasl>een  denied  to  them  ibr  a  portion  of  the  time. 

As  questions  have  arisen  as  to  the  law  under  which  the  printing  of  the  professional 
]>apers,  &c.,  of  this  service  is  done,  I  would  suggest  that  Congress  be  asked  to  appro- 
priate hereafter,  specifically  in  the  appropriations,  both  for  **  mapsaud  bulletin  "  and  for 
^'printing  and  binding,'^  using  the  language  of  our  estimates.  (See  pp.  ISO  and  199, 
£x.  Doc.  No.  5,  H.  R.,  48th  Congress,  second  session.) 

In  regard  to  my  responsibility  for  the  property  belonging  to  this  service,  I  would  say 
that  under  the  present  rules  each  article  purchased  is  taken  up  on  a  property  report 
which  is  rendered  quarterly  to  the  Chief  Signal  Officer  for  transmission  to  the  Third 
Auditor  of  the  Treasury,  so  that  not  one  article,  from  the  merest  trifle  to  the  most  ex- 
pensive instrument  that  is  l>ought,  but  what  is  carefully  reported  every  three  months 
to  the  accounting  officers  of  the  Treasury;  and  when  it  is  considered  that  the  property 
is  scattered  over  the  United  States  at  all  the  stations  of  this  service,  and  that  frequent 
inventories  have  demonstrated  the  absolute  accuracy  of  my  reports,  the  vast  amount  of 
care  required  to  produce  such  a  result  can  be  more  readily  appreciated. 

In  connection  with  the  alwve  I  would  say  that  the  store- houses  for  the  valuable  in- 
struments and  other  property  at  this  office  are  leaky,  wooden  sheds,  entirely  inade<iuate, 
in.secnre,  and  unsafe  for  the  storage  of  valuable  Oovernment  property;  and  as  during  the 
year  a  fire  in  one  of  the  buildings  occupied  by  this  office  came  near  destroying  a  very 
Taluable  lot  of  records  (it  did  destroy  considemble  furniture  and  instruments),  I  would 
invite  attention  to  tbe  estimate,  twice  before  submitted  to  Congress,  for  the  purchase 
of  a  site  and  the  erection  thereon  of  afire-proof  building  for  offices  suitable  for  the  uses 
of  the  Signal  Service,  as  per  plan  and  estimate  contained  in  Senate  Ex.  Doc.  No.  152, 
Forty-eighth  Congress,  first  session,  and  would  suggest  that  said  estimate  be  again  sub- 
mitted and,  for  the  reasons  given,  an  appropriation  urged. 

As  Special  Orders  No.  90,  Adjutant- General's  Office,  1885,  relieved  me,  at  my  request, 
on  the  30th  day  of  June,  1885,  from  duty  at  this  office,  it  is  proper  for  me  to  say,  in 
transferring  the  duties  of  my  division  to  my  successor,  that  the  work  is  well  up  to  date, 
except  in  one  or  two  cases  of  indexing  and  in  the  completion  of  the  inspection  reports  of 
the  officers  recently  returned  from  inspection  tours;  but  in  these  cases  the  additional 
labor  of  a  complete  inventory  incident  to  the  transfer,  as  well  as  a  somewhat  limited 
force  of  clerks,  are  the  causes. 

I  would  call  to  the  attention  of  the  Chief  Signal  Officer  the  efficient  service  rendered 
me  by  my  chief  clerk,  Mr.  W.  R.  Bushby,  and  the  chiefs  of  subdivisions  and  other  mea 
employed  in  this  division. 

They  are,  generally  speaking,  all  good,  deserving  men. 
Very  respecUhlly,  your  obedient  servant, 

a  M.  MILLS, 
Captain,  Fifth  Artillery, 
Late  P.  and  D,  Officer,  Signal  Service,  U.  8.  A. 

The  Chief  Signal  Officzb  of  thb  Army, 

WaaJUngton,  D,  C 
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BEPOBT  OF  OFFICES  IN  CHAEQE  OF  EXAMINER' 8  DIVISION. 

Signal  Office, 
WdMnffUm  CU9,  July  16,  1886. 

Sib:  In  aooordUuioe  with  instxnctioiis  oonteined  in  Memoiandnm  No.  121,  dated  Signal 
Oi&oe,  Jnly  7, 1886,  I  have  the  honor  to  submit  the  following  report  for  the  fiscal  year 
ending  Jnne  30,  1886. 

The  examiner's  diyision,  which  was  instituted  by  Instmctions  No.  176,  series  of 
1881,  was  at  the  beginniog  of  the  fiscal  year  under  charge  of  First  lieut  P.  H.  Ray, 
Eighth  In&ntry,  Acting  Signal  Officer,  United  States  Army,  and  so  continued  until 
Huch  6,  1885,  when  I  assumed  charge,  in  accordance  with  Memorandum  No.  35,  dated 
Signal  Office,  March  2,  1885. 

Sergt.  Otto  Holtnorth  was  chief  derk  until  December  20,  1884,  when  he  was  relieved 
from  duty  in  the  division,  Sergt  James  B.  Newlin  being  assigned  to  succeed  him  by 
memorandum  dated  Signal  Office,  December  27,  1884. 

Besides  the  chief  derk  the  regular  working  force  of  the  division  consists  of  one  dvil- 
ian  and  one  enlisted  clerk;  but  on  April  29, 1886,  two  additional  men  were  temporarily 
assigned  to  assist  in  bringing  up  the  back  work  of  the  division,  which  at  the  time  I 
assumed  chaige  was  in  most  particnlars  from  six  to  dght  months  behind.  With  the 
assistance  of  these  men  and  the  steady,  industrious  work  of  the  regular  force  the  work 
(with  a  few  exceptions,  where  irregularities  exist,  which  are  in  course  of  a4JQ8tment) . 
has  been  brought  up  to  date. 

One  of  these  men  was  relieved  on  June  26  and  returned  to  the  division  from  whence 
he  came,  his  services  being  no  longer  needed,  and  the  other  one  continued  on  duty  al 
the  dose  of  the  year. 

The  work  performed  during  the  year  is  briefly  set  forth  in  the  following  summaiy. 

8ititMiuirjf» 


I 


1884: 

Joly 

August. 

fleptember..... 

October.. 

November 

Deoember 

1866: 

Jftnaarjr 

Februarj. 

Marah. 

April 

jffiy 

June. 


80 
ISO 
68 

108 
0 
13 

48 
186 
168 
111 
124 

29 


161 
867 


806 
800 
810 
808 
868 
146 


S37 
76 
08 

889 

106 
180 

808 
106 
100 
871 
136 
111 


474 

858 
898 
894 
828 
349 

306 
190 
888 
881 
837 
166 


106 
96 
143 
188 
163 
830 

147 
136 
149 
118 
161 
8 


716 
689 
780 
731 
666 
619 

674 
894 
456 

489 

41R 
201 


Total •UOn\   8,174      1,844      8,456      1,669      6,419 


•87 


173 


•80 


•  Tbeee  Apires  do  not,  however,  represent  the  aetaal  nomber  of  papere  handled,  as  in  nearlj 
everjr  Instance  the  reUams  and  aocounta  are  accompanied  by  numbem  of  vouohere  and  snb-voucheis 
Taryina  fh>m  one  or  two  to  upwards  of  a  thousand  In  some  of  the  money  aocounta  of  GapU  S.  it. 


illiis,  Fifth  Artillery,  property  and  disbursinaofflcer,  where  the  number  of  papers  pertalninato 
account  has  averaged  abouteigfathundred,  or  about  sixteen  thousand  papers  forthe  twenty  aeeonali 
of  hisexamined  during  the  year,  which  do  not  ^pear  as  a  separata  item  in  the  summary. 
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The  dntieB  of  the  examiner's  divisioii  consist  in  a  careful  scratiny  of  all  letters  of  oa- 
tboiity  (technically  tenned  leqaiaitions)  and  yoacbeis,  and  a  thorough  and  complete  ex* 
aminrtJiwi  of  all  mon^  accounts  and  pmertj  retuina  pertaining  to  the  Signal  Servioa 
prerioosly  to  forwarding  them  to  the  Thud  Auditor  of  the  Treasury. 

Fonnal  letters  of  authority  (requisitions)  for  all  purchases  and  expenditures  are  pre- 
paied  Iqr  the  property  and  disbninng  officer  and  sent  to  the  examiner's  division,  where» 
u  alter  exanunation  they  are  found  to  be  proper  and  according  to  xegnlations,  th^  ars^ 
if  for  a  less  sum  than  flOO,  indorsed  on  their  ihoes,  "  £.  O.  No.  — .  By  order  of  the 
Chief  Signal  Officer,"  and  signed  officially  by  the  examining  officer;  but  those  for  |100 
and  over  are  signed  by  the  Chief  Signal  Officer,  and  are  then  given  an  £.  O.  No.  — ,  and 
recorded.  After  being  passed  l^  tiie  examiner,  the  letten  of  aathoritgr  are  returned 
to  the  property  and  disbuxsing  officer. 

In  cases  where  bills  are  rendered  for  amounts  greater  than  the  letter  of  authority  calla 
for,  if  after  examination  the  account  is  found  to  be  correct,  and  the  additional  amount 
was  inseparable  fh>m  the  amount  authorized,  and  could  not  have  been  anticipated,  the 
letters  of  authority  are,  on  request  of  the  property  and  disbursing  officer,  stamped  ''In- 
creased, by  order  of  the  Chief  Signal  Officer,  from  | to  | , ' '  and  officially  signed 

by  the  examining  officer,  and  are  then  returned  to  the  property  and  disbursing  officer. 

All  vouchers  are  carefally  examined  with  the  original  bills  and  letters  of  authority, 
and  when  satisfied  that  the  articles  purchased  have  been  delivered,  or  that  the  services 
chaiged  for  have  been  rendered,  or  that  payment  has  been  ordered  under  the  signature 
of  the  Chief  Signal  Officer,  where  no  previous  authority  exists,  those  for  sums  of  less  than 
9100  are  stamiwd  '  'Approved.  $ — - — .  By  order  of  the  Chief  Signal  Officer,  £.  O.  No. 
— ,"  and  officially  signed  by  the  examiner,  and  axe  then  xetoxned  to  the  property  and  dia- 
bursing  officer  for  payment. 

All  vouchers  for  |100  and  over  when  found  to  be  correct  are  approved  under  the  au- 
tograph signature  of  the  Chief  Signal  Officer,  and  in  no  case  is  a  voucher  approved  where 
its  amount  exceeds  that  of  the  original  letter  of  authority. 

Telegraph  services  are  rendered  without  formal  requisition,  and  the  original  bills  for 
the  same,  after  having  been  examined,  corrected,  and  audited  by  the  officer  in  charge  of 
the  tel^raph  division,  and  after  having  received  the  approval  of  the  Chief  Signal  Officer, 
are,  tofi^er  with  vouchers  prepared  by  the  property  and  disbursing  officer,  sent  to  the 
examiner's  division,  where,  after  proper  scrutiny,  the  vouchers  are,  if  found  correct^ 
stamped  for  approval  in  the  same  manner  as  for  other  vouchers. 

All  vouchers  as  well  as  requisitions  are  recorded  in  serial  order,  beginning  with  No. 
1,  at  the  commencement  of  the  calendar  year,  the  purchase  vouchers  being  recorded  in 
the  record  of  purchases,  and  those  for  expenditures  in  the*record  of  persons  and  articles 
hired.  All  money  accounts  of  officers  of  the  serrice  disbursing  public  money  are  examined 
as  to  their  correctness,  and  to  see  that  all  regulations  of  the  Treasury  and  the  office,  as 
laid  down  in  Instructions  No.  15,  dated  SignS  Office,  March  1, 1885,  are  complied  with. 
All  differences  are  noted,  and  at  the  end  of  the  examination  a  statement  of  tiiem  is  fbr- 
nished  to  the  officer  accountable,  and  the  account  is  held  until  the  differences  have  all 
been  adjusted. 

The  purchases  pertaining  to  each  account  are  checked  off  on  the  property  return  of  the 
officer  making  them,  to  see  that  everything  is  properly  accounted  for,  and  the  expendi- 
tures on  the  descriptive  lists  of  personsand articles  hired,  of  the  officer,  to  be  assured  that 
the  services  chaiged  for  are  properly  reported. 

The  expenditure  vouchers  of  the  property  and  disbursing  officer  are  checked  off  on  the 
record  of  persons  and  articles  hir^  (which  corresponds  with  the  descriptive  lists  of  per- 
flons  and  articles  hired  of  other  officers)  in  this  office,  annotation  being  made  in  connec- 
tion with  each  service,  in  a  column  for  the  purpose,  in  red  ink,  as  for  example,  vis: 
"V.  46— 6-25-^.— M.,"  which  indicate  that  the  account  was  paid  on  voucher  No.  46^ 
on  June  25,  1885,  by  Otpt  S.  M.  Mills,  and  that  the  voucher  so  paid  pertains  to  his  June, 
1885,  accounts  as  the  date  indicates. 

When  this  has  been  done,  the  services  are  considered  as  reported,  as  per  instructions 
from  the  Chief  Signal  Officer,  dated  February  24,  1885. 

After  differences  have  been  acyusted  and  all  regulations  complied  with  the  accounts 
are  forwarded  by  letter  of  transmittal  to  the  Third  Auditor  of  the  Treasury,  with  a  state- 
ment that  the  accounts  have  been  examined  and  found  correct. 

The  returns  of  officers  responsible  for  Signal  property  (of  which  there  are  upwards  of 
200)  are  examined  by  seeing  that  all  prop^yon  hand  at  the  last  return  is  correctly  car- 
ried forward  to  the  next  succeeding  return;  that  all  property  received  (fh>m  whatever 
source)  is  taken  up  and  accounted  for;  that  all  property  dropped  is  done  so  on  proper 
and  legal  vouchers,  and  that  the  amount  on  hand  to  be  accounted  for  is  oorrectiy  stated. 
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When  the  correctnefis  of  rettuiM  has  been  aaoertoined  those  for  the  preceding  quarter 
are  forwarded  to  the  Third  Auditor  of  the  Treasury  fbr  settlement,  and  those  for  the 
current  quarter  held  to  see  that  the  property  on  hand  is  properly  carried  ibrward  to  the 
next  Bubaequeut  return. 

I  am,  very  respectfully,  your  obedient  servant^ 

FRANK  GREENE, 
Second  Lieutenanif  Signal  CarpSf  U,  &  A» 
The  Chibf  Signal  Offigeb,  Ukited  States  Armt. 
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APPENDIX    70 


REPORT  OF  OFFICER  IN  CHARGE  OF  PUBLICATIONS  DIVISION, 

Signal  Office,  War  DEPABTikrEXT, 

WasfUngton,  D,  C,  JvlIu  1,  1885. 

Sib:  I  have  the  hoDor  the  submit  the  following  report  relative  to  the  pablications 
division  for  the  fiscal  year  ending  Jane  30,  1885: 

The  work  of  the  division  naturally  consists  of  three  distinct  classes  of  labor,  draught- 
ingv  printing,  and  distribution,  each  of  which  has  been  assigned  to  an  appropriate  sub- 
division, whose  employ^  are  specially  fitted  to  perform  their  respective  duties.  The 
general  work  of  the  division  has  been  materially  increased  during  the  year.  This  is  due 
chiefly  to  the  greater  demand,  both  at  home  and  abroad,  for  the  publications  of  the 
Service,  which  has  necessitated  larger  editions  and  proportional  increase  in  labor.  The 
following  synopsis  of  the  work  peribrmed  in  the  respective  subdivisions  is  respectfully 
submitted: 

DBAUQHTIKO  BOOMS. 

During  the  year  the  employ^  herein  have  reduced  by  pantograph  2.500  maps,  con- 
structed and  drawn  610  maps  and  charts,  prepared  for  transfer  to  stone  5G0  maps,  and 
mounted  125  maps;  and  the  sergeant  in  charge  (chief  draughtsman)  has  examined 
and  compared  400,000  maps  and  charts  after  they  had  been  printed.  In  addition  to 
these  meteorological  data,  collected  from  stations  of  observation  distributed  over  the  en- 
tire northern  hemisphere  and  from  vessels  crossing  the  seas,  have  1)een  entered  upon 
maps  specially  designed  therefor;  and  isobars  and  isotherms  drawn  thereon  for  every  day 
in  the  year.  Monthly  means  have  also  been  deduced  from  these  daily  observations  and 
charted  for  each  month  in  the  year. 

pbinhko  Booiffl. 
The  following  tabnlar  statement  will  show  the  work  performed  herein: 


Publication. 


Dnily  Bulletin  of  International  Ob- 
servations  

Buromary  and  Review  of  Interna- 
tional Observations 

Montlily  weather  review , 

Midnitflit  synopsis  and  special  bul- 
letin  

Professional  papers 

Sifuiii  Service  notes 

History  of  the  Service 

Tornado  circulars 

Oenenil  orders 

8|iecial  orders 

Instructions 

Circulars 


No. 
printed. 


184,184 

7,880 
80,890 

152,754 
8.600 
22.C50 
5,000 
0,2^ 
44,780 
17.785 

iH,oao 

13.530 


PubUoatioa. 


Poat-offlce  wrappers « 

Envelopes 

Forms  (miscellaneous) 

Inciters 

Lctlcr-hends 

S|>ccinl  bulletins  (monthly) 

Address  slips 

Cold-wnve  circulars 

Advance  annual  reports 

Instructions   to  special    river    ob- 

ser>'eps 

TeleRraphic  cipher  river  reports 

Useful  information  for  ship-masters., 
Reports.  Alabama  weather  service ... 
Miscellaneous  iMipers. 


No. 
printed. 


2,636,900 

570.000 

415,610 

10,000 

8,850 

2.115 

60,400 

18,000 

1,500 

600 

1,000 

8,000 

24.000 

56,049 


The  work  in  this  subdivision  shows  a  slight  increase  over  that  of  the  preceding  year, 
and  experience,  better  quality  of  paper,  inks,  &c.,  and  closer  attention  to  details  have 
proflucetl  a  marked  improvement  in  its  execution.  Some  new  material  has  recently  been 
added  which  it  is  hoped  will  within  the  coming  3'cartend  to  further  ad vaucemcnt  in  this 
respect.  The  blank-work  of  the  office  has  been  so  much  increased  during  the  year  as  to 
have  added  materially  to  the  labor  of  the  sulxlivsion,  but  it  has  t>een  handled  promptly 
and  executed  creditably  considering  the  iact  that  the  machinery  in  general  is  old  and 
worn  from  long-continued  usage  and  must  soon  be  replaced. 
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There  have  alao  been  lithographed  745,260  base-maps,  668,823  maps  and  charts  (mift- 
oellaneoas),  119,935  forms  and  blanks  (misoellaneoaa),  133,380  letters  and  letter-heads. 

There  has  been  a  decided  improvement  in  the  lithograph  work  since  my  last  repoity 
and  that  now  executed  at  this  office  is  creditable  to  the  service,  and  will  compare  fiivoi^ 
ably  with  that  of  any  other  department  or  private  firm. 

DISTBIBUnNO  BOOMS. 

The  work  of  this  subdivision  has  been  much  increased  within  the  post  year.  Appli- 
cations for  the  publications  of  the  Service  have  been  steadily  increasing  in  number  and 
it  has  now  become  necessary  to  devote  both  considerably  time  and  labor  to  their  consid- 
emtion  and  also  to  exercise  much  discretion  in  action  thereon. 

The  special  feature  of  the  work  of  this  subdivision  has,  however,  been  the  opening  of 
sew  records,  which  has  entailed  a  large  amount  of  clerical  and  other  labor,  as  it  was 
necessary  to  select  from  a  large  number  ol  correspondents,  both  foreign  and  domestic, 
those  who  were  properly  entitled  to  receive  the  full  series  of  the  respective  publications, 
and  then  to  transfer  both  their  names  and  addresses  to  the  permanent  lists  therefor. 
Much  care  and  discrimination  have  been  used  in  this  work,  and  it  is  believed  thtft  as 
soon  as  it  has  been  entirely  completed  (which  it  is  expected  vnll  be  done  at  an  early 
date)  the  system  of  record  will  be  found  convenient,  practical,  and  well  adapted  to  the 
requirements  of  the  division.  The  regular  issue  of  cJi  current  publications  have  been 
made  as  promptly  as  practicable,  and  in  addition  to  these,  surplus  Signal-Service  notes  and 
professional  papers  which  remained  on  hand  after  the  regular  recipients  had  been  supplied 
were  distributed  as  judiciously  as  possible,  chiefly  among  that  worthy  class,  voluntary 
observers,  who  could  properly  appreciate  their  value,  and  by  whom  it  was  thought  they 
would  be  regarded  both  as  a  slight  recognition  of  their  services  and  an  incentive  to 
future  eflbrt.  The  arrangement  of  the  retained  publications  in  suitable  order  has  been 
continued  and  the  "  Keserve  Publications  "  are  next  to  be  taken  up  as  soon  as  time  and 
opportunity  permit. 

The  diviftion  in  general  is  l^ow  believed  to  be  in  much  better  condition  than  at  the 
close  of  my  last  report.  Without  entering  specially  into  details  I  may  state  that  modes 
of  operation  have  been  adopted  which  are  better  suited  to  the  work  to  be  done  and  which 
have  materially  lessened  the  labor.  The  usual  series  of  publications  has  been  continued, 
and  while  it  was  necessary,  in  consequence  of  the  greater  public  demand,  to  increase  the 
editions,  due  attention  has  also  been  paid  to  to  their  contents,  the  scope  of  which  has 
been  much  extended  and  the  subject-matter,  it  is  believed,  proportionally  improved. 
There  is  still  ample  room  for  improvement;  but  it  is  thought  that  the  division  as  now 
organized  will  be  found  capable  within  the  coming  year  of  the  proper  and  creditable 
performance  of  the  duties  that  may  devolve  upon  it. 

The  total  number  of  employes  in  the  division'at  the  dose  of  the  year  is  44,  consisting 
of  29  enlisted  men  and  15  civilians,  classed  as  follows: 

Clerks 4 

Draughtsman  in  charge - .  1 

Draughtsmen ...... . .  4 

Printer  in  charge . 1 

Printers 13 

Lithographers 4 

Proof-reaider ^ . 1 

pressman * 1 

Pressboys 6 

Stitchers  and  folders  (3  only  on  temporazy  duty) 6 

Engineers .- 1 

Messengers 1 

Laborers -— — ... 1 

Total - - 44 

8.  M.  MILLS, 
Captain  Fifth  ArtiUerff,  A.  8. 0.,  dtc,,  im  ekatge  PiMcaUom  DvMml, 
The  Chief  Signal  Offices  of  the  Abut. 
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INDEX 


Anemometer,  experiments  with 666 

Appropri  ations : 

Limitations  of 25 

Deficiencies  in 26 

Detailed  statement  of 27,599 

Arctic  work 16 

Atmospheric  electricity : 

Study  of,  continued 15 

Character  of  work  in - 667 

Balloon  voyages,  nnder  control  of  Signal  Office 14,570 

Barometers,  Signal  Service^  latitude,  longitude,  and  elevation  of 514 

B»rome*er  exposure,  experiments  regarding 566 

Barometric  observations: 

Monthly  constants  for  reduction  of,  to  sea-level 71,572 

Changes  authorized  since  beginning  of  the  year  1885 574 

Barometric  pressure.    {See  Pressures.) 

Bibliograi »by  of  meteorology,  progress  in  preparation  of 14, 568, 593 

Boards  of  trade : 

Co-operation  of,  with  Signal  Service 14 

List  of - 557 

Bolometer  studies , 570 

Cautionary  signals : 

Number  ordered  and  verification  of 8 

Report  on  display  of ^ 539 

Cloudiness : 

Average  for  each  month  and  year  at  stations  of  the  Signal  Service,  United 

States  Army 20S 

Cold  waves 8,11 

Rules  for  the  announcement  of 51 

Report  on  display  of  signals  of 509 

Consulting  specialists 13 

Constants,  monthly,  for  the  reduction  of  barometric  observations  at  Signal 

Service  stations  to  sea-level 71,572 

Changes  authorized  for  the  first  six  months  of  1885 574 

Correspondence  and  records  division : 

Report  of 550 

Cotton  region  system 13 

Report  on  work  of 633 

Dew-point,  average  for  each  month  and  year,  at  stations  of  the  Signal  Service, 

Unite<l  States  Army,  from  January,  1882,  to  December,  18ci4,  inclusive..  188 

Drosometer 566 

Examiner's  Division,  report  of ' 602 

Earthquake  observations,  preparation  for 570 

Evaporimeter,  observations  with,  recommended 567 

Fact  and  International  Bulletin  Division,  report  of 559 

Flood  warnings 12 

Rules  for  issue  of : 52 

Report  on 527 

Fort  Myer : 

Instruction  at 3 

Observations  at 15 

.  Report  of  officer  in  charge 39 
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Pae«b 
Froets  at  stations  of  the  Signal  SArrioe,  United  States  Army,  east  of  the  Rocky 
Mountains: 

First  and  last,  dates  of,  for  the  winter  of  ie84-'65 190 

First  killing,  dates  of,  for  each  winter  from  l•^74-*75  to  lK84-'85 191 

Last  light,  dates  of,  for  the  winter  of  18ri4-'85 Ili4 

Last  killing,  dat<^s  of,  for  each  winter  from  1874-'75  to  18t*4-'85,  inclusive..  195 
Hnmidity,  mean  relative,  for  each  month  and  year,  at  stations  of  the  Signal 

Service,  Unitid  States  Army,  to  July,  1872  179 

From  September,  1872,  to  October,  1879,  iucliisive IrfO 

From  November,  1879,  t.*  December,  1884,  inclusive 183 

Compiled  from  the  7  a.  m.,  3  and  11  p.  m.  observations,  from  Jan  nary  1, 1882, 

to  December  31,  1884,  inclusive 186 

Indications: 

Percentageof  accuracy  of 7 

Kulesfor  verification  of 55 

Descri ption  of  districts  for  which  published 508 

Indications  board •    55 

Indications  room,  rules  and  regulations  of 41 

Instruction  : 

At  Fort  Myer 3 

At  office  of  the  Chief  Signal  Officer 4 

Instruments  purchased  f(T  private  parties 28 

International  Bulletin  Division,  report  of 5r)9 

Legislation  needed 33 

Mttteorology,  instruction  in 570 

Meteorology,  bibliography  of,  work  on,  acd^mplished 569,593 

Meteorohigical  summary,  at  stationsof  the  Signal  Service,  United  States  Army, 

for  the  year  ending  December  31,  1884 224 

Northers,  prediction  of 52 

Organization  of  Signal  Corps 31 

Paciiic  Coast  indications 7 

Beporr  of  officer  in  charge 58 

Physical  laboratory,  report  of  professor  in  charge 595 

Polariscope,  ube  of .' i  507 

Prestiure,  barometric,  at  stations  of  the  Signal  Service,  United  States  Army: 
Mean  normal,  connected  for  temperature  and  instrumental  error,  for  each 

mouth  and  the  year 68 

Highest,  mt-anof,  for  each  month  of  the  year : 73 
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